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CHAPTER i 
INTRODUCTION 
1. Statement of the Problem 
1 
Historical background.-- Since September 1927 the writer 
has been preparing students for positions as teachers of 
mathematics in secondary schools. This work was carried on at 
the State Tea·chers College in Worcester, Massachusetts. Dur-
ing the first twenty-six of these years 320 entering students 
have chosen mathematics as their freshman elective. Before 
making this choice they were t~ld that such a choice was neces-
sary if they had any hopes of preparing themselves as teachers 
of mathematics in secondary schools. In view of this advice, 
the writer has assumed that all those who did choose mathema-
tics as their freshman elective had at the time of their en-
trance into the teachers college, some idea of becoming teach-
ers of that subject at the secondary level. The statistical 
portion of this study is based upon these 320 students who 
began their college careers as prospective teachers of 
mathematics. 
During the twenty-six years covered by the study two 
different curriculums have been offered to those preparing to 
teach mathematics in secondary schools. Those graduating 
in the classes of 1928 to 1940, inclusive, were required to 
have at least twenty-four semester hours of mathematics for 
graduation. With only minor variations this curriculum con-
sisted of:-
College Algebra •••••••••••••••••••••• 3 semester hours 
Solid Geometry ••••••••••••••••••••••• 3 semester hours 
Trigonometry •••••••••.••••••••••••.•• 3 semester hours 
Analytical Geometry •••••••••••••••••• 3 semester hours 
Differential and Integral Calculus ••• 6 semester hours 
History of Mathematics ••••••••••••••• 3 semester hours 
Methods of Teaching Mathematics ••••• ~semester hours 
Total ••..•••••..••.••••••••••••••••• 24 semester hours 
2 
In addition to these courses intended primarily for mathe-
matics majors, at various times certain required courses were 
introduced for all students so that the mathematics majors 
were graduated with as much as twenty-eight semester hours of 
credit in the field of mathematics. 
In 1940 there was a chan;e in the administration of the 
coll~ge, and this resulted in changes in the curriculum in 
each department including the department of mathematics. 
~ith a few exceptions which fell within the transition period, 
those graduating in the classes of 1941 to 1953, inclusive, 
were required to elect only fifteen semester hours of mathe-
matics in order to qualify as teachers of mathematics at the 
secondary level. These fifteen semester hours of mathematics 
consisted of:-
College Algebra •••••••••••••••••••••••• 3 semester hours 
. Solid Geometry •••••••.•••••.•••••.••••• 3 semester hours 
Introduction to Mathematical Analysis •• 9 semester hours 
3 
The last named course is given in both semesters of the soph-
omore year and the first semester of the junior year carrying 
a total of nine semester hours of credit. It is based upon a 
y' 
text of the same name and consists of a brief treatment of 
trigonometry, analytic geometry, and the calculus. In addition 
all students are required to take a three semester hour 
course in general mathematics. This gave the members of the 
classes of 1941 to 1953 who were graduated as mathematics 
majors a total of 18 semester hours of mathematics. 
Purpose.-- It is the purpose of this study to compare 
these two curriculums in order to determine: 
a. If either is suitable for the purpose for which it is 
intended. 
b. If both are suitable, which is better. 
c. If neither is suitable, what changes should be made. 
In searching for the answer to his own immediate problem the 
writer hopes to discover techniques and standards by means of 
which any teacher training institution may evaluate its own 
curriculum for the preparation of teachers of secondary math-
ematic&•. 
2. Justification of the Problem 
Increased Faculties.-- It was felt by the writer that 
such a study was justified by a number of reasons the first 
of which was the increase in the size of the faculties of the 
teachers colleges of Massachusetts. During the college year 
1951-1952 these faculties experienced an increase ranging from 
!7 Frank L. Griffin, Introduction to Mathematical Analysis. 
The Macmillan Company, Boston, 1935. 
15.0 per 
shown in 
cent to 57.9 
y' 
per cent in individual instances, as 
Table 1. 
Table 1. Number of Faculty Members in 
Massachusetts State Teachers 
Colleges 
Teachers College Sept. Sept. Per cent 
1951 1952 increase 
{11 {21 {31 {4l 
Bridgewater 44 55 25.0 
Fitchburg 46 52 15.0 
Framingham }2 }8 18.8 
Lowell 16 25 56.3 
North Adams 11 14 27.3 
Salem 28 38 }5.7 
Westfield 10 15 so.o 
Worces.ter 19 30 57.9 
Increased demand.-- We are on the eve of an increased 
demand for qualified teachers of mathematics to staff the 
class rooms of the high schools of the nation. 
4 
"september 1953 brought the first slight up turn in 
total high school enrollment in many years. By 1955 this 
increase will be widespread; by 1958-1960 it will be in 
full swing. This vast e~ansion in numbers to attend high 
school creates a need of new dimensions for qualified 
teachers. Where two high school students were present in 
1950, there will be three in 1960." g/ 
1/Compiled from a letter received from Dr. Patrick J. Sullivan, 
Director of the Division of State Teachers Colleges of the 
Massachusetts State Department of Education under date of 
April 20, 1955. 
g/Ray c. Maul,"Fewer Teachers to Meet Greater Demand", Mathe-
matics Teacher (May, 1953), 461}05-}06. 
5 
In the first semester of 1952-53 there were 29,000 full 
time and 36,000 part time, for a total of 65,000 teachers of 
mathematics in the public high schools of the United States.!/ 
On the basis of a fifty percent increase in school enrollments 
and without assuming that the mathematics courses will attract 
a larger proportion of the school population than is now the 
case, this will mean a total demand in 1960 for 97,500 full and 
part time teachers in our public high schools. 
Decreased supply. In the face of this increased demand 
th•re is a decrease in the number of college graduates as a 
whole who are prepared to teach in high schools and an even 
greater decrease in the number of college graduates who are 
prepared to teach mathematics in our public high schools. 
y 
Table 2. Number of College Graduates Prepared to 
Teach in Public High Schools 
Year Prepared to Teach Prepared to Teach 
. in High School Mathematics 
( 1) (2) (3) 
1949 66,890 3,684 
1950 86,890 4,618 
1951 73,015 4,118 
1952 61,510 3,142 
1953 55,486 2,710 
Percent 
3 is of 2 
{4) 
5.51 
5.31 
5.64 
5.11 
4.89 
1/ Mathematics in Public High Schools, Bulletin 1953, No. 5, 
~nited States Office of ~ducation, Washington, D.C. 
~ Ray c. Maul, op. cit. 
6 
This decrease in the supply of teachers of mathematics 
in the face of increased demand is brought out even more 
effectively in a table found in a recent report of the Research 
JJ Division of the National ~ducation Association. 
A portion of this table is given herewith: 
Table 3. Number of College Graduates; Number Prepared to 
Teach Mathematics; Percent of Year-by-year Change 
from 1950 to 1955 
Year Number Percent 
receiving change 
bachelor's from 
degrees 1950 
( l) ( 2) (3 
1950 433,734 -----1951 384,352 -11.4 
1952 331,924 -23.5 
1953 304,857 -29.7 
1954 292,880 -32.5 
1955 284,500 -34.4 
Number 
prepared 
to teach 
mathematics 
(4) 
4,618 
5,118 
3,142 
2,573 
2,223 
2,250 
Percent 
change 
from 
1950 
( 5) 
-10.8 
-32.0 
-44.3 
-51.9 
-51.3 
Another table in this same report indicates that in September 
1954, in 30 states and the District of Columbia, the demand for 
teachers of mathematics was 1,814, while the supply was 1,160. 
This was a shortage of 654 in the states reporting and would 
indicate an overall shortage of at least 1000 in the entire nation. 
Increased technology. -- Now as never before we need people 
trained in mathematics to cope with the increasing technical 
1/ Research Division, National Education Association, 
S"ummary of the 1955 Teacher Supply and Demand Report 11 , 
of Teacher Education (March, 1955). 
"A Brief 
Journal 
7 
development of the world in which we live. This is brought 
11 
out with considerable emphasis by the following quotation. 
"There are now too few students specializing in 
mathematics to supply the demand. We could have found 
excellent positions for at least five times as many 
doctors of philosophy in mathematics as we produced 
this year. Men and women with the master's degree in 
mathematics are in great demand. Even a bachelor who 
has majored in mathematics can find a job, and if he 
knows anything at all about running an electronic 
computing machine, he can step directly into a well 
paying position." 
Improved status. -- The status of teachers, as measured 
by their salaries, has shown some slight improvement compared 
to the salaries of all full-time employees. 
"It was found that during those 20 years (1929-
1949)-the national average salary of teachers, principals 
and supervisors for the calendar year increased from 
$1,400 to $2,890, an increase of 106 percent. The average 
annual ear.nings per full time employee working for wages 
or salary, either privately or as a government employee, 
increased from $1,421 to $2,869, or 102 percent. 
It should be pointed out that studies such as these 
need to be interpreted carefully. Use of the average 
income as a comparison tends to distort the facts in any 
vocation. l'his is particularly: true of teaching for a 
number of reasons. Only a relatively small percentage 
of woman teachers have made teaching a life career. As 
a result, a large number of teachers are either beginners 
or those with limited amounts of experience. Obviously, 
theae salaries are low. Over 80 percent of the teachers 
in the public elementary and secondary schools are women, 
and they tend to be paid less than men. Many teachers in 
the elementary schools have had two years or less of 
college training. These teachers are paid less than are 
those who have had four or five years of preparation."?:/ 
1/ c.c. MaeDuffee, "Mathematicians in Demand", Dail~Cardinal 
~agazine, (July 31, 1953), University of Wisconsin,dison. 
2/ The Yearbook of Education, 1953, Status in Position of 
~eacher, World Book Co., Yonkers, N.Y., pp. 206-207. 
• a 
The public seems to have reached the point where they 
are willing to pay teachers a 'living wage'. In a study which 
. 11 
he made in the spring and summer of 1948, Terrien got the 
following responses to three of the questions put to 639 
persons by his trained interviewers. (The 639 persons were 
a representative five percent sample of the 20,668 persons 
over 21 years of age, in New London, Conn.) 
He found that more than 65 percent of those interviewed 
felt that teachers were underpaid. 
If we eliminate those who made no response to a question 
concerning a good starting salary for teachers, we find that 
well over half recommended a starting salary of $2,400 or 
higher. Furthermore, we must remember that this was in 1948 
and since then there has been a general rise in salary levels. 
A third question which his interviewers used and which 
is of interest to us here was: ttWhat would you consider a 
good top salary to be paid, say, after 15 years of teaching?". 
If we again discount those who made no response at all to 
this question we find that over one third of those who did 
respond suggested a salary after 15 years of teaching of 
1/ Frederick W. Terrien, 111tiho Thinks What About Educators?", 
American Journal of Sociology (September 1953), 59: 150-159. 
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$4,500. or better. Here again we must keep in mind that 
Terrien made his study in 1948 and that salaries have gone up 
since that time. 
Increased facilities.-- The teachers colleges of Mass-
achusetts are to be expanded to nearly double their present 
11 
enrollments by 1960, as shown in the following table: 
Table 4. Recommended Student Capacities--State Teachers 
Colleges 
College Area Enrollments Proposed 
population 1953-1954 instruction-
al capacity 
(ll (2} Dl ~2j:l 
Boston and 617 1,650 
Mass. School of Art 1,142,000 486 550 
Bridgewater 802,000 632 1,200 
Framingham 685,000 512 1,000 
Westfield 473,000 214 800 
Salem 454,000 573 Boo 
Lowell 4o7 ,ooo 432 800 
Worcester 364,000 437 800 
Fitchburg 214,000 420 500 
North Adams 121.000 ~ 300 ]i:,li92,000 , S,liOo 
In view of the greater demand for people trained in 
mathematics and the corresponding greater demand for 
teachers of mathematics, the writer felt that this study 
should be made for the following reasons:-1-The faculties 
of the teachers colleges are now increased in size as the 
!/ Homer W. Anderson, Report on the Massachusetts State 
Teachers Colleges for the Unpaid Special Commission Estab-
lished Under Resolves 47 and~2 1 1953; 67, l954,october 1954. 
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as the enrollments increase so as to maintain a 15 to 1 ratio 
between students and faculty. Larger faculties mean greater 
flexibility in the curriculum which makes possible the offer-
ing of a richer program in each of the major fields, 2-Im-
proved status for teachers will lead to larger enrollments 
and an improvement in the quality of the entering students as 
the admissions become more selective, These better students 
will demand a richer more varied curriculum. 3-Increased 
facilities will enable the larger faculties to offer an en-
riched curriculum to greater numbers of students under better 
class room and instructional .conditions. 
3. Limitation of the Problem 
The statistical portion of the study is based on the 
high school, college, and post-college records of the 320 
students who were members of the classes of 1928 through 
1953 and who at the time they entered the State Teachers 
College at Worcester chose mathematics as their freshman 
elective, thus indicating that they intended to prepare them-
selves as teachers of mathematics in secondary schools. 
The historical portion of the study is based on the 
literature concerning the preparation of teachers of second-
ary mathematics. The writer reviewed the reports of national 
committees which were concerned with the problem of preparing 
teachers of mathematics starting with the report of the 
National Committee on Mathematical Requirements in 1923 and 
11 
ending with the report of the American Association for the 
Advancement of Science Co-operative Committee on Science 
Teaching in 1946. 
The periodical literature concerning the preparation 
of teachers of secondary mathematics was read and the trends 
noted covering the past thirty years. 
Research studies in the field of preparation of teachers 
of mathematics for secondary schools were obtained through 
inter-library loan where ever possible. These cover a period 
of thirty years and include both master's theses and doct.or' s 
dissertations. They are from all sections of the nation and 
from various types of institutions--state teachers colleges, 
state universities, private teachers colleges, and private 
universities. 
4. Probable Use 
The writer hoped to discover which of the two c11rriculums 
under investigation was the better in the sense that it more 
closely followed the recommendations of the reports of the 
national committ.ees, the findings of the research studies, and 
the thinking of the writers on the subJect of the preparation 
of teachers of mathematics for secondary schools. If either 
the former or the present curriculum met these conditions, the 
writer would urge that that program be adopted by all of the 
teachers colleges of Massachusetts which prepare teachers of 
mathematics for the secondary schools. If neither program met 
the conditions described above, the writer would then propose 
a new curriculum in the field of mathematics for the 
12 
teachers college at Worcester and urge its adoption by the 
other state teachers colleges of Massachusetts which are 
offering similar curriculums. 
By thus fitting the curriculum to the needs of the 
students and to the changing trends in the preparation of 
teachers of mathematics the writer hopes to attract into 
the department of mathematics a larger number and a larger 
proportion of the students enrolled at the State Teachers 
College in Worcester. Having obtained these increased num-
bers it is his hope that the courses offered to them and 
the teaching techniques used in presenting these courses 
will be such that nearly all of those who start as mathe-
matics majors will be graduated as such. In so doing we 
will take full advantage of our enlarged faculties and 
facilities, increased enrollments, and improved status of 
teachers and make a larger and better contribution to the 
nation-wide effort to fill the gap between the supply and 
demand for well trained and well qualified teachers of 
mathematics in our secondary schools. 
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CHAPTER II 
REPORTS OF NATIONAL COMMITTEES 
The modern approach to mathematics and to the prepara-
tion of teachers of mathematics could very well be considered 
as having started with the address of John Perry before the 
11 British Mathematical Association in 1901. Among other things 
he advocated that the aim of mathematics should be usefulness 
and not just the passing of examinations nor the creation of 
new mathematicians, that the subject matter and the method of 
presentation should be adapted to the individual learner and 
that the laboratory method of instruction should be used where 
ever possible. He believed "that men who teach demonstrative 
geometry and orthodox mathematics are not only destroying what 
power to think exists, but are producing a dislike, a hatred, 
for all kinds of computation and therefore for all kinds of 
scientific study and are doing incalculable harm." 
Partly as a result of Perry's address: 
"The International Commission on the Teaching of 
Mathematics was created at the Fourth International 
Congress of Mathematicians, held in Rome in April, 1908. 
Representatives from the various leading countries were 
selected to carry on an investigation of the teaching of 
the subject throughout the world and to prepare reports 
before the meeting of the Congress in 1912 •. The sponsor-
ship of studies and surveys by the Commission in the 
y John Perry, "The Teaching of Mathematics", Educational 
Review (Februar;y 1:902), 23:158-159. 
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various member countries has had a significant and far-
reaching effect upon both organization and content of 
mathematics curricula in the United States as well as 
in Europe." !/ 
The impetus given to mathematics by the program of the 
International Commission, as it is usually called, resulted 
in the formation of many committees both in ~urope and in the 
United States. Those in the United States were under the able 
leadership of David Eugene Smith. The reports of the various 
committees formed in the United States were published by what 
was then known as the United States Bureau of Education. 
"The circulation of thesereports coupled with a 
general interest in the work of the committees led to a 
renewed interest in mathematics and the teaching of it. 
The resulting agitation of teachers of mathematics which 
led to the preparation and publication of "The Reorganiza-
tion of Mathematics in Secondary Schools" is in no small 
measure a germane development from the spirit of inquiry 
fostered by the International Commission. The report of 
this study was freely circulated and continues to be the 
most outstanding publication that has influenced the cur-
riculum and organization of mathematics in the secondary 
schools of the United States." Y 
~ The Reorganization of Mathematics in Secondary Education 
was a report of the National Committee on Mathematical Require-
ments under the auspices of the Mathematical Association of 
. America, Inc. This committee was organized in the summer of 
1916 and held its first meeting in September of that year at 
Cambridge, Mass. The report was published in 1923 and comprised 
!/Ben A. Sueltz, The Status of Teachers of Secondary Mathematics 
in the United States, The Author, Cortland, N.Y., 1934, p.l. 
y Ibid., p.2. 
~The National Committee on Mathematical Requirements, The Re-
o.r nization of Mathematics in Secondar Education The Mathe-
matical Association of America, Inc., 192 52 pp. 
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a volume of well over 600 pages divided into Part I. General 
Principles and Recommendations, Chapters I through VIII and 
Part II. Investigations Conducted for the Committee, Chapters 
IX through XVI. 
The chief concern of the present writer is with Chapter 
XIV, The Training of Teachers of Mathematics by R. c. Archibald. 
Before coming to that, however, we find some interesting re-
flections in the Second Chapter on aims and general principles. 
These reflections, although written 
are still applicable to too large a 
more than 
degree. !I 
thirty years ago, 
"The greater part of the failure of mathematics is 
due to poor teaching. Good teachers in the past succeeded, 
and will continue to succeed, in achieving highly satis-
factory results with the traditional material; poor teach-
ers will not succeed even with the newer and better mater-
ial." 
"One of the most vicious and-widespread practices 
consists in assigning a class in mathematics to a teacher 
who has no special training in the subject and whose 
interests lie elsewhere because in the construction of 
the time schedule he·or she happens to have a vacant 
period of time. This is done on the principle,· apparent-
ly, that 'anybody can teach mathematics' by simply fol-
lowing a text book and devoting 90 per cent of the time 
to drill an algebraic manipulation or to the recitation 
of the memorized demonstrations of theorems in geometry. 
It will be apparent from the study of this report 
that a successful teacher of mathematics must not only 
be highly trained in his subject and have a genuine 
enth~siasm for it but must also have peculiar attributes 
of personality and above all an insight of a high order 
into the psychology of the learning process as related 
to the higher mental activities. Administrators should 
never lose sight of the fact that while mathematics if 
properly taught is one of the most important, interest-
ing and valuable subjects in the curriculum, it is also 
one of the most difficult to teach successfully."y 
1/ The National Committee on Mathematical Requirements, 
op. cit., p. 15. 
y Ibid., p. 16. 
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In Chapter XIV of this same report we find first of all 
a considerable amount of background material which leads up 
to a final section on a tenative standard for the training 
of teachers of mathematics and courses primarily intended for 
such teachers. The background material consists, first of all, 
of a brief review of the training of teachers of mathematics 
in each of 17 .foreign countries; secondly of a brief summary 
of the standards and practices of one state, one city of over 
100,000 population, and several colleges and universities in 
each of the five educational 'divisions' of the United States, 
concerning the training of teachers of secondary school math-
ematics, and thirdly of the requirements of various accrediting 
associations concerning the training of teachers for secondary 
schools. 
Having set the stage, so to speak, with all this back-
ground material the report proposed the following tentative y 
standard for the training of teachers of mathematics. 
"To receive permanent appointment as a teacher of 
mathematics in a senior high school a candidate should 
satisfy the following requirements, or their equivalent: 
l,Graduation from a standard four year college, or 
university, or from an institution offering courses 
of at least equal, difficulty and educational value. 
2.Credit for at least the following mathematical 
courses (given by teachers of mathematics in colleges 
or universities): 
(a) Plane and spherical trigonometry; 
(b) Plane analytic geometry and the elements of 
analytic geometry of three dimensions; 
(c) College algebra (1 semester); 
(d) Differential and integral calculus, with ap-
plications to geometry and mechanics (3 semes-
ters); 
!/National Committee, op. cit., p. 507. 
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(fe) Synthetic projective geometry (1 semester); ( ) Scientific training in geometry (2 semesters-
{1) first semester: Text, J. Peterson's 'Meth-
ods and Theories for the Solution of Problems 
of Geometrical Constructions' and accompanying 
lectures to present the history of the famous 
problems, and the history of elementary geometry; 
(ll)second semester: Texts, F. Klein's 'Famous 
Problems of Elementary Geometry' (except chapters 
on transcendence of e and pi), J.W.Young's 'Lect-
ures on Fundamental Concepts of Algebra and Geom-
etry' (selected chapters), and, for half the .sem-
ester, J. Hadamard's 'Lecons de Geometrie Elem-
entaire', vol. 1, Geometrie plane, vol. 2, 
Geometrie dans l'espace' especially the chapters 
on proportional lines, areas, regular polygons, 
dihedral and polyhedral angles, polyhedra, 
cylinders, cones and spheres, and the notes on 
Euclid's postulate, notions of area, definitions 
of volumes, regular polyhedra, and groups of 
rotations. 
(g) Scientific training in algebra (2 semesters)-
Lectures on the history of elementary algebra 
and topics from the following texts: J.W.Young's 
'Lectures on Fundamental Concepts of Algebra 
and Geometry (selected chapters), Fine's 'College 
Algebra' (especially the parts on numbers, fund-
amental theorem of algebra, h.c.f. and l.c.m., 
symetric functions, convergence and divergence 
of series), F. Klein's 'Famous Problems of 
Elementary Geometry' (chapters on transcendence 
ofeandpi). 
3.Credit for at least the following scientific 
courses: Theoretical and practical physics (3 
semesters), chemistry (2 semesters). 
4.Credit for at least the following theoretical pro-
fessional courses (4 semesters; given by teachers 
of education); history of education, principles of 
education, methods of teaching (including the teach-
ing of elementary algebra and geometry), educa-
tional psychology, organization and function of 
secondary education. 
5. Satisfactory performance of the. duties of a teach-
er of mathematics in a secondary school for a period 
of not less than 1 year, or 20 semester hours." 
Part 2 of this outline covers what are usually called the 
content courses in mathematics. A footnote to the outline 
states that a semester "implies about 45 lectures or recitations. 
--3 hours a week for 15 weeks." Assuming that {a) and (b) for 
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which no time allotment was made, are both courses of one 
semester duration, we find that this proposed tentative stand-
ard calls for 33 semester hours of content courses in mathe-
matics. It also calls for some special methods work.in alge-
bra and geometry. 
The next report in chronol!'ical order to which we turn 
our attention is that of Sueltz which was the result of a 
study "made in conjunction with the American Collllilisl!lion.on the 
Teaching of Mathematics and the National Survey of the Educa-
tion of Teachers." The purpose of the study was " ••• to deter-
mine certain factors or elements of status for the present 
group of teachers of secondary school mathematics; to study 
these elements critically, and to formulate some guiding y 
principles for the future." The particular consideration of 
interest to the present writer is: "7. Reasons wh!~resent 
~ 
teachers do not•study more academic mathematics." The infor-
mation upon which the study was based was secured from the 
replies of 465,000 teachers in public, elementary, and second-
ary schools in the school year 1930•31, to a questionnaire 
sent out by the National Survey of the Education of Teachers, 
sponsored by the United States Office of Education. Of the 
465,000 replies, 12,000 were from teachers of senior high 
school mathematics. A random sampling of these replies was 
made by taking every third card from the entire group of 
1/Sueltz, op. cit., p. 3. 
gj Ibid., p. 9. 
2/Ibid., p. 9. 
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12,000. This information was supplemented with additional 
information secured by a second inquiry sent to representa-
tive schools 1n every state and covering 1032 teachers of 
secondary sch.ool mathematics 1n the school year 1931-1932. 
There was a high degree of agreement between the data secured 
on these two questionnaires, and it was felt that the infor-
mation so secured was accurate and representative. It was 
found that 80 per cent of the teachers of secondary school 
mathematics had had four years of college training and an 
additional 15 per cent had had one or more years of graduate y 
training. The following ·table represents Suel tz' s findings 
concerning academic courses in mathematics. 
y 
Table 5. The Number of Semester Hours of Credit, Under-
graduate and Graduate, Earned 1n Mathematics 
Semester hours 
of credit 
(1) 
No credit given 
1-9 
10~19 
20-29 
30-39 
40-49 
50-59 
60-69 
70-79 
80-89 
Over 89 
Unaccounted 
Total 
!/ Sueltz, op. cit., p. 27. 
y Ibid., p. 32. 
Number of Per cent 
Teachers of total 
(2) ( 3) 
368 9 
272 7 
901 23 
1283 32 
767 19 
193 5 
78 2 
42 1 
13 0 
8 0 
38 1 
37 1 
4ooo 100 
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There are some weaknesses 1n this table, as Sueltz 
points out. For one thing there is no break down between 
graduate and undergraduate work. For another there is no 
indication whether or not 'Teaching of Mathematics' has been 
included as a content course in mathematics, as it sometimes 
is. In spite of these limitations, it seems safe to say that 
the table indicates that 50 per cent of the teachers of 
secondary school mathematics, in the school year 1930•1931, 
had had between 20 and 4o semester hours of academic prepara-
tion 1n mathematics. According to Suel tz: "The amount of 
credit earned in the field of mathematics ranges from zero to 
more than 90 semester hours, with the central tendency between 
y' 
20.and 25 semester hours." 
"In one section of the inquiry form, teachers were re-
quested to underline those academic and professional mathe-
matics courses which were definitely helpful to them as y 
teachers." Table 6 is based on these data in slightly modi-
. 21 
fied form. 
The table is read: 76 junior high school teachers and 
112 senior high school teachers of mathematics had had a 
course in general mathematics. This makes a total group of 
188. Of these 75 thought that the course had been helpful 
to them in their teaching. These 75 were 40 per cent of all 
y Sueltz, op. cit., p. 47. 
y Ibid., p. 68. 
21 Ibid., p. 69. 
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those who had had a course in general mathematics. Using 
the per cent of those who felt the course had been helpful 
as the criterion, this course (general mathematics) ranks 
3rd among the 11 content courses listed in the table. The 
table was based on the replies of 269 junior high school 
teachers of mathematics and 763 senior high school teachers 
of mathematics, a total of 1032. 
Table 6. The Helpfulness of Certain Academic and Professional 
Mathematics Courses as Rated by Teachers of Second-
ary School Mathematics. 
Helpful courses Number stud.1ed Number Per cent Rank 
Jr.H.s. sr.H.s. Tot. helJ2ed he~ed (1) (2) (3) {4) (7) (5) (6 
General mathematics 76 112 188 75 4o 3 
College algebra 164 602 766 385 50 1 
Trigonometry 152 603 755 312 41 2 
Plane analytic geom 117 612 729 252 34 5 
Calculus 75 555 630 115 18 9 
Theory of equations 28 250 278 95 33 6 
Theory of numbers 14 73 87 14 16 10 
Modern geometry 17 146 163 38 23 7 
History of mathematics 42 229 271 100 37 4 
Math. statistics 30 137 167 24 14 11 
Mathematics of finance 19 81 100 19 19 8 
Teaching Jr.H.S. math 136 124 260 144 55 4 
Teaching Sr.H.s. math 41 345 386 218 57 3 
Teaching algebra 52 207 259 160 63 1 
Teaching geometry 32 195 227 132 58 2 
Teaching arithmetic 111 117 228 105 46 5 
These were the respondents to the second questionnaire which 
covered the entire nation and included schools in large cities, 
in towns, and 1n villages. "It is interesting to note that 
fewer teachers have studied the professional than the academic 
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mathematics courses, but that the percentages of those who y 
found the former definitely helpful are higher." "Eighty 
one per cent of the senior and 62 per cent of the junior high 
school teachers of mathematics who have studied academic col-
lege mathematics rated these courses valuable and important 
. y 
to them as teachers." "Of all the reasons given for not 
having studied more academic college mathematics, the most 
frequently checked was that the teachers had taken all that 
was offered or possible because of restrictions placed by the 
21 
college in which they were students." 
As a result of his study, Sueltz recommended that the 
courses listed in table 7 should constitute the requirements 
!!/ for a college major in mathematics. 
y 
y 
21 
!!/ 
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"A minimum of thirty-two semester hours of work in 
academic and related mathematics courses has been recom-
mended. While this is slightly more than the typical 
college major in mathematics, it is by no means exces-
sive, and can easily be included in the usual college 
course of four years in which the total amount of study 
is 120 semester hours. The suggested amount of study 
is forty-six semester hours, which is probably more than 
can be included in a four year curriculum. This should ' 
form a goal for future training programs in which the 
training period for high school teachers is raised from 
four to five years of collegiate preparation. This recom-
mendation presupposes the completion of at least three 
units of credit in mathematics in a regular high school."5_/ 
Sueltz, OJ2. cit., p. 70. 
Ibid., p. 98 
Ibid., p. 100. 
-
Ibid., p. 132. 
Ibid., p. 134. 
Table 7. A College Major in Mathematics 
as Proposed by Sueltz, 
Course ' Semester Hours: 
Minimum Desirable 
(l) (2) 
Mathematical analysis 
or general mathematics 6 
Analytic geometry 3 
College geometry 3 
Modern geometry 
6
3 
Calculus 
Fundamental concepts 3 
History of mathematics 2 
Statistical methods 3 
Math. in modern life 
Total mathematic courses 32 
(3) 
6 
6 
3 
6 
8 
5 
~ 
46 
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In 1935 the ~~thematical Association of America selected 
l/ 
a commission-to investigate and report on the training of 
teachers of mathematics. As a background for the work of 
this commission it was recognized that advanced students of 
mathematics have always looked to the teaching profession 
as their means of livelihood. Hence it is appropriate to 
test the orientation of advanced instruction in mathematics 
when this training is considered as a means for preparing students 
to be teachers a!l:capart from their possible service in research. 
In the report which this group made to the association we find: 
1/ Commission on the Training and Utilization of Advanced 
~tudents of Mathematics, "Report on the Trainin~ of Teachers 
of Mathematics", American Mathematical j\llonthly (May 1935), 
42: 275-276. . 
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" . •••••••••• minimum training in mathematics should consi-
der courses in mathematics including complete treatments 
of trigonometry, college algebra, analytic geometry, and 
six semesters of calculus •. A college treatment of syn-
thetic Euclidean geometry (or, possibly, descriptive 
geometry) (3 semester hours). Advanced algebra, such as 
theory of equations (3 semester hours). Either directed 
reading or a formal course in the history of mathematics 
and the fundamental concepts of mathematics. 
Desirable additional training in mathematics and 
related fields: Advanced calculus and differential equa-
tions or mechanics (six semester hours). Additional work 
in geometry, etc. (three semester hours). Additional 
study in algebra (three semester hours). 
If we consider each of the first three courses as being 
3 semester hours each and include a course of 3 semester hours 
credit rather than directed reading in the history of mathe-
matics and fundamental concepts of mathematics, we find the 
minimum training recommended by the commission to be 21 sem-
ester hours of content courses in mathematics. If we add to 
this the 'desirable additional training' of 12 semester hours 
we have a total of 33 semester hours of content courses in 
mathematics as the recommended optimum of this commission. 
11 Turner in his report on the training of mathematics 
teachers in England, Wales, and the United States covers this 
same ground in much the same manner. Following are several ex-
tracts from his very complete treatment of the problem: "More-
over, it is becoming increasingly clear that one of the most 
necessary improvements in connection with keeping mathematics 
1/ Ivan Stewart Turner, National Council of Teachers of Mathe-
matics, The Training of Teachers of Mathematics for Secondary 
Schools in England, Wales, and the United States of America, 
Fourteenth Yearbook, 1939, Teachers College, Columbia Uni-
versity, Bureau of Publications, New York, 231 pp. 
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on a high plane in this country involves better training of 
teachers to work in the schools." 
In Chapter II he proposes the following principles: 
"!-Prospective teachers should have a thorough course 
of training in mathematics (considerably beyond the mat-
erial they are to teach). II-This training should be given 
in a university, college, or institution of equivalent 
rank by teachers who are themselves mathematicians of out-
standing competence and who, in addition, appreciate and 
understand the difficulties inherent in mathematics, whe-
ther it be regarded as a subject of learning or of teach-
ing. III-Mathematics teachers should study the important 
branches of pure mathematics, mechanics, history of mathe-
matics, applications of mathematics to a number of other 
fields of learning, statistics, the fundamental princi-
ples of mathematics, (logical foundations and essential 
connections between various branches). IV-During the 
period of their fundamental training they should make a 
less intensive study of some subject, preferably one 
closely related to mathematics. V-The teacher,during his 
period of active service should strive to progress in his 
acquaintance with and mastery of many aspects of mathema-
tical knowledge. VI-Professional training is a necessary 
part of the pre-service trainin~ of mathematics teachers. 
VII-The content of this course (VI) of professional train-
ing should be organized principally for the purpose of 
training teachers for teaching mathematics. VIII-Teachers 
of mathematics should be equipped to teach a second (and 
preferably an allied) subject. This implies that they 
should undertake a course of professional training in 
this second subject. IX-The period of professional pre-
paration of mathematics teachers should include some 
courses in the theory and practice of education, and in 
psychology." 
He found that in teachers• colleges the credits for a 
major in mathematics ranged from 13 to 36 semester hours, with 
a median of 26 semester hours. He found also that in these 
same institutions the number of semester hours credit for a 
course 
with a 
in methods of teaching mathematics 
median of 4 semester hours.!/ 
17 Turner, op. cit., p. 124. 
ranged from 2 to 14, 
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Turner found that the courses in mathematics most 
frequently offered in teachers colleges were algebra, 
trigonometry, plane analytic 
calculus, integral calculus, 
geometry, differential 
and solid analytic geometry. 11 
He seems to agree with these as the desirable minimum since 
he speaks of the following courses as a core curriculum for 
the training of teachers of mathematics in secondary schools: 
algebra, trigonometry, modern geometry, analytic geometry 
(plane and solid), 
advanced calculus, 
differential and integral calculus, y 
and differential equations. In comment-
ing on two reports which preceded his own -- 1The Reorganization 
of Mathematics in Secondary Education' and •Report on the 
Training of Teachers of Mathematics -- he has this observation 
J/ 
to make• · 
' ·. 
"Judging from the evidence of the two reports just cited it would seem that mathematics teachers in 
the United States have definite ideas on the kind of 
training which prospective mathematics teachers should 
receive. They seem to regard knowledge of subject 
matter and specific professional training in the teach-
ing of mathematics as the two most important elements 
in the training of prospective mathematics teachers." 
The year following Turner's report, the National Council 
of Teachers of Mathematics published another yearbook on the 
same topics which was the final report of a joint commission 
of the Mathematical Association of America, and the National 
1/Turner, op. cit., p. 126. y Ibid., p. 142 ;} Ibid., p. 194. 
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11 Council of Teachers of Mathema~ics. In this report are 
found the following statements: 
'~here are five major qualities that are to 
be considered in the mathematics teacher: (1) social 
and civic attributes, (2) general culture, (3) 
familiarity with educational ~roblems and theories, (4) skill in instruction, (5) knowledge and interest 
in mathematics---the commission regards the last 
quality mentioned as distinctly the most important 
of all •.• " ?d 
"The teacher's training should include:- (1) Ill 
mathematics, (a) Courses iacluding complete treatment 
of college algebra, analytic geometry (including a 
little solid analytics), and six semester hours of 
calculus. (b) A course that examines somewhat 
critically Euclidian geometry and gives a brief 
introduction to projective geometry ~nd non-Euclidiaa 
geometry using s~thetic methods, (three semester 
hours), (c) Advanced algebra, including work in theory 
of equatioas, mathematics of finance, and statistics (six semester hours)'. This course should give careful 
attention to the basic la•s of algebra, to the nature 
of irrational and complex numbers, and operations with 
them, It should be thorough and somewhat critical and 
aot purely manipulative. l4) Either directed reading 
or a formal course in the history of mathematics and 
. its concepts. ( 2) h related fields, an introductory 
course in physics, astronomy, or chemistry that makes 
use of mathematics. (l} In professional preparation, (2) Mathematics methods (2 or 3 semester hours), (b) 
S&condary educatioa (3 semester hours), (c) Psychology 
(3 semester hours), (d) Tests and measurements (3 
semester hours), (e) Praetiee teaching. If a teacher 
lf The Joiit Commission of the Mathematical Association of 
Imeriea and the National Couacil of Teachers of Mathematics 
The Natioaal Council of Teachers of Mathematics, The Place 
of Mathematics in Secoada~ Educatioa, Fifteenth Yearbook, 1940. Teaehli!rs College, olumbia University, Bureau of 
Publications, New York, p. 253. 
iJ Joiilt~ filollllidarloa, ep.- 0cit., p. 188. 
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is to give full time to high school mathematics, 
his training should iBclude also, (1) Advanced 
calculus and differential equations (6 semester 
hours), (2) Additional work in geometry, such as 
projective geometry, descriptive geometry, etc. 
(3 semester hours), (3) Additional work in algebra, 
including some modern algebra (3 semester hours), 
(~) At least one more of the three sciences: physics, 
chemistry, and astronomy.!/ 
The first portio• of this outline, which evidently is the 
recommended minimum preparation, entails 2~ semester hours of 
content courses in mathematics, if we include a course, rather 
than directed reading, in h~story and concepts of mathematics. 
Since our primary co:acern is with teachers who are to 'give 
full time to high school mathematics' we should add the 12 
semester hours of additional work for a total of 36 semester 
hours of content courses in mathematics. 
The National Council of Teachers of ~~thematics had also 
a commission on post-war plans. The first report of this 
commission was a complete detailed outline 
essential mathematics needed for the armed 
of the minimum y 
services. The 
second report sought: "through the eo-operative thinking of 
teachers of mathematics in these grades (1-l~), to arrive at 
a set of principles (a blue pri:at) for the building of a 
!/ Joint Commission, op. cit., p. 201. 
~ Commission on Post-war Plans, National Council of Teachers 
of Mathematics, "Essential Mathematics for the Army", Mathematics 
Teacher (June 19~3), 36: 2~3-282. 
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stronger program of mathematical education." The, so-called, 
blue print appeared in the form or 34 theses or which the final 
9 deal with the preparation of teachers of mathematics in y 
secondary schools. These are as follows: 
"Thesis 26-The teacher of mathematics should have 
a widebackground in the subjects he will be called upon 
to teach. 
Thesis 27-The mathematics teacher should have a sound 
background in related fields. 
Thesis 28-The mathematics teacher should have adequate 
'~#raining in the teaching or mathematics, including 
arithmetic. · 
Thesis 29-The courses in mathematical subject matter 
for the prospective mathematics teacher must be 
professionalized. 
Thesis 30-It is desirable that a mathematics teacher 
acquire a background or experience in practical fields 
where mathematics is used. 
Thesis 31-The minimum training for mathematics teachers 
in small high schools should be a college minor in 
mathematics. 
Thesis 32-Provisions should be made for the continuous 
education or teachers in service. 
Thesis 33-Mathematics teachers need to give careful 
consideration to the possibilities or multi-sensory aids. 
Thesis 34-The resourceful teacher or mathematics should 
be given competent guidance ia the production, selection, 
and use of slide films." 
These 3re not as specific as the recommendations of some 
of the committees and commissions whose reports have been 
mentioned previously. Never-the-less the same thread or· 
!L Commission oa Post-war Plans, National Council of Teachers 
of Mathematics, "Second Report", Mathematics Teacher (May 1945) 1 48: 195-221. . 
y ~ .• p. 215. 
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thought runs through this report as was found ia the others, 
i.e. adequate training in content courses, training in fields 
closely related to mathematics, and special courses in the 
teaching or mathematics. 
A report on teacher preparation in general was made ia 
1946 by a commission under the auspices of the American 
11 Council on Education. Although this report does not treat 
or the preparation or teachers or mathematics specifically, 
some excerpts from it seem pertinent. 
"The report thus coastitutes an official 
commission statement and represents the result 
of a pooling or thought by a group or men and 
women deeply and professionally coacerned with 
the improvement of teach•r education, men and 
women who brought to the commission a wide 
variety of experience and points of view."~ 
"From this it follows that the improvement 
of teacher educatioa is a critical national 
aeeessity, for teachers are the key element ia 
most educational processes. Upon their quality 
depends the quality of iastruetion offered in the 
schools, the colleges, the universities, and the 
educational iastitutions provided for adults. 
And that quality is largely determined by the 
excellence of the arrangements provided for the 
education of teachers. Such arrangements are not 
at preseat satistaetory."l/ 
1/ Commission on Teacher Education, The Improvement of 
~eacher Education, American Council on Education, 1946, 
Washiagton, D.c. 
~ Ibid., p. vi. l/ Ibid., P• Viiii 
"There can be no doubt that a high degree 
of scholarly competence is essential in a teacher; 
such competence requires not only knowledge and 
personal skill but also the ability to use both 
effectively in the teaching relationship." y 
We have here again the emphasis on 'scholarly 
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competence' and the 'ability to use ~owled~e and 
skil;!]'in the teaching relationship' which clearly implies 
specific methods courses in one's chosen subjects. 
A report more particularly concerned with the teach-
ing of mathematics in secondary schools was published in 
1946. This was the report of the Co-operative Committee 
on Science Teaching of the American Association for the 
y 
Advancement of Science. In the introduction the report 
states that: "science teachers are not properly trained 
for the actual teaching assignments they must accept as 
beginning teachers working for the most part in small high 
schools. (The term 'science' is used in this report to 
21 include mathematics)." 
As a cure for this situation the report makes several 
specific recommendations. Among these we find the following: 
"Recommendation 1-A policy of certification 
in closely related subjects within the broad area 
of the sciences and mathematics should be established 
and put into practice. 
1/ Commission on Teacher Education, op. cit., p. 88. 
g/ Co-operative Committee on Science Teaching of the American 
Association for the Advancement of Science, "The Preparation 
of High School Science and 1-la.thematics Teachers", School 
Science and Mathematics (February 1946), 46:107-118. 
21 Ibid., p. 
Specifically any combination of three of the 
following five subjects is recommeaded: biological 
science, chemistry, mathematics, physics, general 
science. 
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Recommendation 2 - Approximately one half of 
the prospective teacher's four-year college program 
should be devoted to courses in science. 
Sixty semester hours, divided among three 
subjects will allow for a 2~-hour major in one 
science and 18 hours in each of two others. 
Recommendation ~ - Colleges and certification 
authorities should work toward a five year program 
of preparation for higa sehool teachers."!/ 
In this most recent of the reports of national committees 
dealing with the preparatioa of teachers of mathematics in 
secondary schools we find the same basic philosophy as ia the 
first such report to which reference was made. This may seem 
strange in view of the fact that nearly a quarter of a century 
elapsed between the writing of the two reports but the change 
of date is all that calls attention ~o this fact. So far as 
the recommendations for teacher preparation are concerned the 
passage of these twenty-five years has made little difference. 
Summary of the Reports of National Committees 
Each of the reports reviewed presented the ideas of a 
group of outstanding people in the field of education as it 
relates to mathematics and the preparation of teachers of 
mathematics. Some of the ideas are found in only oae or two 
reports but many of them are found in several of them. The 
key ideas and the reports ia which they are found are tabulated 
!/Co-operative Committee, op. cit., p. 
Table 8 - Key Ideas found in the Reports 
of National Committees 
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5-Physical sciences M I M M M M 
6-Psychology of learning M M M 
7-Special personality M M M 
8-Failures due to poor teaching M I I 
9-Mathematics is iR~e~auiag M 
lO~athematics is important I M I I I I I 
11-Math. should be use.f'ul M M 
12-Laboratory method M 
13-Methods course in math. M I M M M 
14~ethods in related fields M 
15-Three aaits of high school math. M 
16-KRowledge of practical uses M 
17~ulti-sensory aids M 
18-Practice teaching in math. M M 
19-Professionalized subject matter M 
2Q-Major requirement (sem.hours) 33 32 33 26 36 
21-History of mathematics M M M 
22-Five year program M 
M-The idea listed ia left column was mentioned in the 
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report 
I-The idea listed in the left column was implied in the report 
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In table 8 the column headings are to be read as 
follows: 
(2) Perry: The address of JohB Perry before the British 
Mathemical Association as reported in Educational 
Review (February 1902), 23:158-159. Biblio. Ref. #73. 
(3) Reorganization: The report of the National Committee 
on Mathematical Re~Hrem•nta., iteReorianization ff 
Mathematics ia See~ry:Eduea ~on.:Si Iio.ltel,. ~66. 
(It) Sueltz: Bem A. Sueltz, The Status of Teachers of 
Secondary Mathematics.ja the United States. Biblio.Ref .1f92. 
(5) Advanced Students: Commission on the Training and 
Utilization of Advanced Students of Mathematics, 
"Report on the Trainiag of Teachers". Biblio,Ref.#27. 
(6) 
(7) Joint Commission: The JoimtCommission of the Mathe-
matical Association of American and The National ' 
Council of Teachers of Mathematics, The National 
Council of Teachers of Mathematics, The Place of . 
Mathematics in Secondary Education, Biblio. Rer. ff54 
(8) Post-war Plans: Commission on Post-war Plans, The 
National Council of Teachers of Mathematics, 
"Essential Mathematics for the Army", Biblio. Ret. #25. 
(9) 
(10) Co-operative Committee: Co-operative Committee on 
Science ·reachiag of the American Association for the 
Advancement of Science, "The Preparation of High 
School Science and Mathematics Teachers", Biblio. Ref.tf29. 
The key ideas presented ia the table are as follows: 
1 - Many administrators assiga mathematics classes to the 
teachers of non-academic subjects such as manual training and 
physical education who need extra classes to complete their 
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programs. This is doae on the talse assumption that 'anyone 
can teach mathematics' by simply keepimg a page or two ahead 
of the class. This results ia wretched teaching and the loss 
of hundreds of potential mathematics majors who never get to 
see the power and beauty of mathematics. 
2 - Mathematics is 'difficult to teach' because it is an 
exact science. Because this is true, mathematics canaot be 
taught correctly except by those specially trained for the 
task. 
3 - Because of the truth of (2) the teachers of mathe-
·mathics realize that 'more trainiDg is needed' ia the various 
branches of mathematics. There must be more of the so-called 
con.ten:t:~ courses in mathematics. This idea was mentioned 
or implied in seven of the aine reports reviewed, 
4 - There must be a core curriculum in mathematics con-
sisting of: 
College Algebra ••••••••••••••••..•• 3 
Analytic geometry •••••••••••••••••• 6 
Trigoaometry • •..................... 3 
Caleulu.s . .•........•............... 6 
HiStoey·of mathematics •••••••••••• .3. 
Total . . ·~ .......................... 2I 
semester hours 
semester hours 
semester hours 
semester hours 
semester hours 
semester hours 
In addition there will be other content courses in mathematics 
to bring the total up to not less than 30 semester Hours. 
Specific mention was made of these core courses in five of 
the aine reports reviewed. 
4 - All prospective teachers of mathematics should have 
some training ia the 'physical sciences'. Some of the reports 
advocated a minor in oae or more of the physical sciences as 
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desirable requirement in the trainiag of teachers of secondary 
school mathematics. This idea of some required work in the 
physical sciences was mentioned specifically by five and implied 
by one other of the reports reviewed. 
6 - Prospective teachers of mathematics should have a 
course in the 'psychology of learniag'. This was specifically 
mentioned in three of the nine reports. 
7 - The teacher of secondary school mathematics must have 
certain 'special personality' traits such as interest in his 
pupils and in mathematics, enthusiasm for mathematics and the 
ability to transmit this enthusiasm to his pupils. This was 
mentioned by three of the reports, 
8 - Two of the reports mentioned and two others gave a 
strong implication that failure of pupils to do well in 
mathematics is due largely to 'poor teaching' more than to 
lack of ability on the pupils• part or the difficulty of the 
subject itself. 
9 - One of the reports made quite a point of the fact 
that 'mathematics is interesting' and should be taught in 
such a way as to retain this interest, 
10 - Daly one report said so in so many words but the 
fact that these committees and commissions gave of their time 
their abilities to make these studies and draw up these reports 
1~ good evidence that they thought 'mathematics is importantf, 
11 - Perry in his address which started the whole modern 
development of the teaching of.mathematics stressed the point 
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that 'mathematics should be use£ul' and not just dry as dust 
memoriter learning. One other report emphasized this same idea. 
12 - Perry also advocated the 'laboratory method' of 
instruction. 
13 - Four of the reports mentioned and one implied that 
an essential part of the training of every prospective teacher 
of secondary mathematics should be a •methods course in 
mathematics' taught pre£erably by a teacher of mathematics 
rather than by a teacher of education. 
1~ - One report mentioned and one implied that there 
should also be a 'methods course in the related fields' namely 
in the field of the physical sciences for the most part. 
15 - One report made specific mention of 'three units of 
high school mathematics' as the minimum prerequisite to a 
college major or minor in mathematics. It seems certain that 
a similar minimum is implied by others in their insistence 
upon the core curriculum mentioned in (~) above. 
17 - One of the more recent reports stressed the need for 
some training in the use of 'multi-sensory aids'. 
18 - Two reports mentioned specifically that prospective 
teachers of mathematics should do their 'practice teaching in 
mathemat.ics 1 and not in some other field as is often the case. 
19 - Again one of the recent reports urged that the content 
courses in mathematics should offer 'professionalized subject 
matter. 1 
20 - The figures listed in the table are the suggested 
minimum number of semester hours to be required for a major 
in mathematics. These to be content courses only, methods 
courses and practice teaching would be additional. 
21 - 'rhree of the reports recommended that a course in 
the 'history of mathematics' be required of all prospective 
teachers of mathematics. ·.~.·his course would be a part of the 
content courses. 
22 - Two reports advocated a 'five year program' of 
preparation for prospective secondary school teachers in 
general and for mathematics teachers in particular. This 
is not as new as it may sound. Brown University has required 
a five year program for secondary teachers leading to the 
master's degree since before the turn of the century. It is 
also required now of all graduates of New York State Teachers 
Colleges preparing to teach at the secoadary level. No doubt 
there are other instances of the five year program. 
CHAPTER III 
REVIEW OF PERIODICAL ARTICLES, BULLETINS 
AND MOHOGRAPHS 
ll'he earliest bulletin reTiewed in preP.aration for the 
. y 
one edited by Archibald for what was present study was 
then known as the Bureau of Education in 1917. In it there 
was a reprint of an article by Professor Jacobs or Brown 
UniTersity which had appeared in the April a, 1916 issue of 
School and Society. In this article Professor Jacobs out• 
lined the fiTe year course tor the preparation or secondary 
sehool teachers which had been in operation at Brown Univ-
ersity since 1a96. The required course for prospective 
teachers or secoadary mathematics is given in table a. 
The courses listed ia taDle $ were evidently the required 
minimum since Professor Jacobs went on to state that students 
preparing to teach secondary school mathematics elected fur-
ther work such as differential equations, theory or the 
functions of a real variable, projective geometry, solid 
analytic geometry, etc. 
- 39 -
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In a study baaed upon the examination of the tax suP.ported 
JJ 
normal schools in the state of Missouri in 1920, Bagley made 
Table 9. Required Courses for Mathematics Teachers, 
Brown University 
Courses 
(1) 
Semester 
hours 
(2) 
Plane trigonometry................... 3 
Higher algebra••••••••••••••••••••••• 3 
Solid geometry··••••••••••••••••••••• 3 
Plane analytic geometrr•••••••••••••• 3 
Differntial and intaJ1"al calcullts... g 
Taac~e:ra' course in algebra.......... 6 
Teachel'a'coattee in geoaetrr•••••••••·----~6~--
Total. • e •• -•••••••••••••••••••••••• ••. 32 
the following statement: 
"It is generally aaallm.ed that, as a basis for 
teaching secondary matha;&tics, one should have collegiate 
courses in solid geo.aetry, tripnametry, college alegebra, 
aaalytic ceoaetry, and the calculus; and the appearance 
of these subjeats upon the programs of the normal schools 
that aim to prepare high ••ool teachers ia to be expect-
ed." 
He want on to add later: "For good measure, two schools 
add the theory of equations, four schools surveying, and two 
schoels astronomy." The amouat of mathematics offered in the 
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.arieua aeraal acboola ot Missouri is given in table 9. 
Table 10. Mathematics Offered in 
Missouri Normal Schools, 
1920 . 
(l) 
Kirksville •••••• ~~"I •• 
W~trenaburl••••••••••• 
~e Girardeau•••••••• 
~ringfield ••••••••••• 
~ryvlll•••••••••••••• 
Semester 
Hours 
(2} 
37.5 )2.5 
22 
32.5 
25 
11 
As can be seen in tae ~able the noraal school offering 
tk• aaallest number of semester heurs of mathematics was the 
one at Cape Giraraeau with an ofteriag of 22 semester hours 
and the o.- with the largest nuaber was the one at Kirksville 
!/William c. Bagley and others, op. cit., P• 408 
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y 
Symonds found the followiDg courses in mathematics 
being offered at the Northern State Normal School in Marquette, 
Mich., in the school year 1920-1921: 
1. Teachera' arithmetic I and II (12 weeks each) 
2. Secondary mathematics (methods for high school teachers) 
3· Applied mathematics (for manual training teachers) 
4. College algebra I &Dd II 
5. Plane trigonometry 
6. Analytic geometry 
7. Differential and iatecral •alculus 
8. Advanced calculus 
9. Differential equations 
10. Aaalytieal mechanics 
11. Theory or equations 
12. History of aatheaatioa 
13. Elementary astronomy 
There was nothing to iadicate which of these were re-
quired and which elective courses. Apparently there was 
ample opportunity to secure adequate training for the teach-
ing of either junier or senior high school mathematics. 
!/ Percival M. Symonds, "Subject Matter Courses in Mathematics 
for the Professional Preparation of Junior High School Teachers", 
Eaucational Administration and Supervision,(Feb.,l92l), 7:61-76. 
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Tea years after BagleY.'• study of the tax supported normal y 
schools of Missouri, Hill made a follow-up study of these 
same five institutions. He fouad the requirements for a major 
in mathematics had been established in all of the schools. 
The new requirements were as follows: 
Table 11. Requirements for a 
Mathematics Major-
Missouri Normal 
Schools - 1926 
(1) . 
Kirksville•••••••••• Warreasburg••••••••• Cape Girardeau •••••• 
Spriacfield ••••••••• 
Maryyille••••••••••• 
Semester 
Hours 
(2) 
A comparison of tables 9 aad 10 shows that the require-
ments for a mathematics major had been established and with 
the exception of the school at Maryville they were very nearly 
uniform. 
~ c. M. Hili, A Decade of Progress in Teacher Training, 
Oatributions to Education, Nuaber 233,1927. Teachers' Cellece, 
Columbia Uaiversity, New York, N.Y. . 
~ Ia a meeting of the National Education Association held 
1/ in 1928, Bagley had this to say about general methods: 
"The notion of a 'general method' of teaching which 
will be indiscriminately appli•able to all materials is just as much a delusion 8Bd a snare now when the 'project 
method' or the 'contract plan' or the 'mastery formula' 
is the.fashion as it was when·the 'five formal steps' 
were regarded as the uaiversal panacea for all our 
educational illa." 
It is evident from this that Bagley was a firm believer 
in specific methods courses. 
In an article in the 
· ' Rllghes wrote , in part , as 
Journal of Educational 
follows: 
y Research, 
"lR a recent ~tudy Professor Buckingham, shows that 
for Oaie there exl•te4 la 1923-1924 practically no correla-
tion between the traiain& of secondary school teachers in 
content subject matter and the subjects taught by such 
teachers in high school. 
To teach mathematics in high school, have the student-
in-preparation major in mataematics ••••• that is, study 
college algebral analytic geometry, tri,onometry, the 
differential ca eulus, the iategral calculus, theory of 
equations ••••• and the knowledge thus gained will be the 
best insurance that he then can teach elementary algebra 
and plane demonstrational geometry with effectiveness to 
high school pupils." 
~ J.M.Hughes,"Suggested Study of the Relation of the Training 
of Teachers in.Content Subject Matter to the Effectiveness of 
Instruction",Journal of Educational Research,(March 1929) 19: 
22B-231. . 
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--- In perfect agreement with this line of thought, Haasler 
!I 
wrote: 
"In order to induce the best type of mathematical 
thinking, the teacher auat know the subject far beyond 
what he teaches. A teacher whose knowledge of analytie 
geometry ia fresh has complete command of the situation 
when teaching graphs of algebraic functions. If the 
functions or calculus are fresh in his mind no teacher 
will need ask, 'What is the function relation?'" 
In perfect agreement with thia point of view are the two 
quotations which follow .from still another article written by y 
Bagley: 
"What my prepeaal emphaaizes is the basic fact that 
the real techaiques or teaching are closely related to 
the subject matter with which they deal; they grow out of 
a rich and vital understanding of the aubjeet to be taught, 
and have meaaing and value only in terms of this subject 
matter. 
A proapective teacher's preparation should, in my judpent, center about a thorolJ&hgoing study of the 
subject or subjects that he will teach and not about 
coursea in the science and philosophy of education." 
Writing in the aagazine School and Society, Carmichael 
wrote, in part,:"It appears, on the other hand, that the 
department of matheaatica should have the predominatin& 
influence in determining what extent of knowledge of subject 
matter is necessary for the teacher of mathematics in high 
JJ ~hool.u 
. J.o.Hassler,"Tlle Teaching of Geometry into its Rightful 
~ce." Matheaatica Teacher,(l929),20:333~342. 
2/ William c. Bagley,"Profeasera of Education and their Aca-
demic Colleag~s",Mathematica Teacher,(May 1930), 23:277-288 
J/ R.D.Carmichael,"Mathematin and the Colleges of Education 
and Liberal Arts",School aad Societr,(Feb. 21,1931) 33:251-262. 
-~· 
In a later article 1a this same magazine, 
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11 Hedrhk .. 
expressed the view that mathematics is unique since it: ••••• 
is present in aome form ia every curriculum from the kinder-
garten to t'he university ad. it touches the lives of all 
citizens of the country, as do few other subjects." He went 
on to say: "In its upper reaches ia the junior college, it is 
utterly uareasoaable to suppose that aen specializing in 
education can or will understand either its content or its 
purpose." 
Bagley, who was a prolific writer, suggested the follow-
in conditions for the ideal preparation of a teacher or 
secondary mathematics:i{ 
l-A four year college program following hith school 
2-A group of students from the upper quartile of their 
classes, who had had three years of secondary mathe-
matics, who were mathematically minded, and who were 
gen~inely interested in teaching secondary mathematics 
3-A teachers college well equipped with mathematical 
materials, instruments to demonstrate applications of 
mathematics, laboratory schools on the secondary level 
4-A well trained staff 
!/ B.tt.Redrick!"besirable Co-operatiOD Between Educationists 
aad Mataematic aaa."Scheol aad Society,(Dec.l7,l932), 36:769-
777. 
2/ Williaa C. Bagley,"The Ideal Preparation of a Teacher of 
~econdary Mathematics.froa the Poiat of View of an Education• 
itt",Matheaatics Teacher,(l933),26:27l-276 
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5•Thirty semester hours of mathematics, 30 semester hours 
of some other major, 40 semester hours of professional 
ba1Jkgrouaci courses. 
Wren made a survey of the research studies which he could 
find on the teaching of secondary school algebra. The survey 
covered 317 studies, inclu4~ag 43 problema, under eight majer 
topics. His seventh topic was: Teacher preparation and under 
this he found niae studies. · ;.Oa the basis of these nine studies 
he concluded that the preparation ef a teacher of aecoadary 
school alcebra should consist of graduation from a standard 
four year oollece course iaeludiag werk ia (1) plane and 
spherical trigonoaetry, (2) plane analytic geometry and the 
elements of analytic geometry or three d.imensions, (3) eellece 
algebra, (4} differential calculus with applications te 
ceometry aad meohaaics, (5} ~~betic projective geometry, 
(6} sciatitio'·traiaing iii algebra and ceometry, (7} theoret-
Ual .U prafti'cal piiyaics, (8} chemistry, (9) four semesters 
of psycholoCY aad educatien, aa4 (10) satisfactory performance 
of the duties of a teacher of mathematics in a secondary school 
fer a period of not less taan 20 semester hours. y 
In its year book for 1935 the Bational Seciety of Collece 
Teachers of Education set forth the following principle: 
11 t.t.wrea, Hl survey of Research in Teaching Secondary Scaool 
Algebra", Journal ot Educational Reaearch,(l935),28:597-610 
2/ National Society of Collec• Teashers ef Education TAe Jr~uien pf Teacags,Twenty•third Yearbook,l935, University 
or eago Press, · icago,Ill.,p. 77. 
-
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~e education or teachers should include broad general 
education, adequate professional preparation, and supplement• 
ary cultural contacts which make for a truly liberal education." 
The "adequate professional preparation" would most certainly 
include a thorough study or the fielda to be taught • 
. !I Accordiq to Adame, the distaste for mathematics which 
is se co.-on to students in our high schools is due to a large 
degree to the poor teaching of the subject. He felt that there 
waa all together too much &rill and memorization and too little 
real teaching. The remedy he reco-.ended was to hire only prop-
erly prepared teachers and he .. nt on to say that there was no 
excuse for not doing so ia Yiew of the surplus of teachers. 
This waa in 1935· As an indication ef what ae meant by a well 
trained teacher of matheaatica, be queted the report of the 
Mathematical Association of Aaerica on the training of teachers 
of mathematics. This report appeared in the May 1935 issue ot 
the Mathematics Teacher and the fiudiags are summarized in 
the second chapter of this present paper. 
For the Yiews of a high achool teacher of mathematic& on 
the training of mathematic• teachers we turn to an article by 
. y 
Hildebrandt ~itten ia 1936. This author was expressing her 
l/ t.J .Adama 1 rildequilte Training of Teachers of Mathematics", 
a&Ufernia J.ournal of Sectnldan Education, (Dee. 1935) ,10:557-558 
2/ Martha Hildebrandt,"ABigh School Teachers Viewa on the 
!rainiag of Teacaera of Secondary Matheaaties",Mathematics 
'f.acher, (March 1936) 1 29:115-122 . 
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ewn i4eas without benefit er questionnaires, interviewa, or 
any experience in preparing prospective teachers or mathemat-
ics. Some or her sucgestions were: 
1. Every mathematics teacher should have a good back-
ground in high scaeol Eaglish, foreign languages, 
history, science, and mathematics. 
2. Freshman required mathematics in college should cover 
trigonometry, college algebra, analytic geometry, ana 
the calculus. 
3. Elective courses beyond the freshman year should in-
elude solid analytic geometry, theory or equations, 
theory or prebability, mathematics or finance, history 
er mathematics, theory or numbers, etc. 
She wrote: 
"It is my epinien that a wide knowledge or these 
elementary eeuraes ia the various fields or mathematics 
is far more profitable to the prospective high school 
teacher than apecialised knowled&e in any one field ••••• 
••••• it is essential that our teachers are well 
trained in general subject matter, in mathematics, in the 
allied fields, and in professional work." 
Dr. Aapiawall, former president of the State Teachers 
College, Worcester, Massachusetts, in an article which appeared 
in the June 1937 issue of School Science and Mathematics, 
!I 
wrote: 
" Wlliiaa !. Aspinwall, "The Preparation of Teachers of 
thematic& for Juaior and.Senior High Schools".Scbool Science 
andMatheaatica,a4June 1937), 37: 651-657 
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"Acting, therefore, upon these beliefs, we entered 
upon the task of preparinc teachers for secondary schools 
twelve years ago. We orcanized and developed courses in 
six different fields, oae of which is mathematics, and we 
have been a~riving during these years to make the prepar-
ation in this field adequate to the needs of higa school 
teachers. In d.etermininc the character and the extent of 
the preparation needed for this purpose, we were cuided 
by the opiaions and standards of secondary school teachers 
themselves. We were not called upon to consider the 
raquireaents for certification of teachers! since Mass-
achusetts does not aave any state law requ ring certif-
ication. We were not influenced by the requirements of 
any accrediting association, but we did base our judgment 
on a stu4y of the deliberations ef the secondary scheel 
teachers'~easelves. We did this not only in the case ef 
teachers ot mathematics but ia the case of teachers in 
ether fields, toe, aDd as a result of that study we set 
up the aiataum standard tor a aajor study in any field at 
not leas than 2~ aeaeater aours of work taken through the 
tour years, with student teacainc additional. For the 
preparatiea tor teaching aatheaatics, we have required 
26 aeaester hours of study in mathematics, and in addition 
have prescribed an iatroductory course in science, an 
introductory course in ecoaoaics and adequate cultural 
training OQteide the field of mathematics and the above 
related fields. 
Admission to the courses in mathematics is conditioned 
Qpon the satisfactory coapletion of the usual three years 
ot high school study of aatheaatics! unless by reason ot 
special conditions, tae inatruotor s satisfied with 
slightly different preparation, or is convinced that a 
student's preparation is such that he can prefit by major 
work in·this field. 
To provide, therefore, for these students of mathe-
•atica who are prepariag to become teachers of mathematics 
in Junior and Senior Hick Schools, a program of college 
courses of study coveri~ four years is offered. TRia 
program comprehends: (1) courses in advanced subject-
matter, taken through the four years; (2) acquaintance with 
the history and philosophy of mathematics· (3) review of 
the •atbeaatics of the secondary school; (~) study of the 
teaching of aathematics; (5) actual student•teaching ot 
mathematics unaer supervision; (6) assembly exercises 
based upon stu~ies in aatheaatics. 
Five courses, accregating 26 semester hours of credit, 
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are required in this aajor study; in the first year, 
collece algebra and solid geo .. try; in the second year, 
plane trigonometry and analytical geometry, together with 
a professional course in matheaatics for the secondary 
school; in the third year calculus; and in the fourth 
year, aatheaatical theory, including the history and 
philosophy of mathematics and methods of teaching." 
The foregoing quotation is a coaplete statement of the 
course which the writer presented to the mathematics majors 
who studied under him in the classes of 1928 through 1940 and 
which constitute the first group of 13 classes under consider-
ation in this present study. 
Concerning the professionalisation of mathematics courses, 
!/ Shuler had this to say: 
"The content courses are not to be weakened but 
strengthenecl through wicie aargiDs ef knowledg;e, broad 
visions of the subject, and a scholarly rigorous treat-
aent ef those materials appropriate to the needs of the 
teacher." 
As salient features of a professionalized course in fresh• 
man mathematics she succested the follewing: 
1. Professional attitude 
2. Psychology of the subject 
3. Methods and a re-exaaination ot the elementary subjects 
in the light or higher studies 
4. Analysis of textbooks 
5. History of the subject 
~Caroline E. ShUler,"The Erotessional Treatment ~thematics in Teachers Colleges"• School Science 
Matheaatics, (1937), 37:464•472 -
r_ ,to1foli University lioboDl o~ Education 
t;,..&' .. Librai"ii ..-· 
of Freshman 
and 
6. History of tae teaohiua of the subject 
1. Educational values 
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8. Acquaintance lAth the literature of the subject 
9. Familiarity with characteristic problems and stand-
ards of achievement 
10. Originality and creativeness 
11. Observation in the demonstration school 
12. Prof'essionalization of" the libl'ary 
13. De•onstration of the prote.si..al treatment in the 
fresl:ulan class. "" !I . . ' Kemner writing about the neei t•r co-operation between 
high acheols and colleges ud.e the fallowing statements: 
"The secondary schools anci .the colleges and univers .. 
itias.are organically intertwiail. Our college students 
are the future teachers of hi&h school boys and girls; 
and these boys and girls will ooae to the universities 
as students. 
We cannot consider either the high school situation 
or the college situation in a vacuua, as it were. 
The university must reconsider its historical att-
itude that the main purpose of hi&h school is the prep-
aration of future university students. Only 10 per cent 
of high acheol stulients go to college." 
Toward the end ef his article be sounded a note that has 
. v 
prQvei to be quite .prophetic, when he wrote: "lndeecl, it is 
II Aubrey J. leapner, "On the Need for Co-operation Between 
~ilk School and Ce1lege Teachers of Mathematics", Mathematics 
Teacher, (1938) 31: 117-123, P• 117 .. 
y Ibid., P• 122 
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ian open question whether it is at all possible to supply enough 
efficient mathematics teachers for the schools of this vast 
country." This is still an open question in 1955 and we are 
not at all certain of the answer even though our very existence 
depends upon producing more and better trained mathematicians 
to cope with the increasing technology of the world in which 
we live. 
In advocating a course ia applied mathematics for teachers 
J/ 
or secondary mathematics, Richtaeyer wrote: 
"It has long been the feeling of the writer that the 
present curriculums tor teachers of secondary mathematics 
tend more to theory than to applications and that a need 
exists for a course in which aany applications ot mathe-
matics eould be conaid.erecl. This feelino; increased in 
intensity due to the following trends in teaching second-
ary mathematics: (l) a shift in emphasis from disciplinary 
value to appreciation and application and (2} the 
re-organization of secondary mathemat!cs to include a 
ceneral course for all students." 
He gave a detailed outline of his proposed course and 
recommended:"•••••that the course be conducted on a laboratory 
basis." y 
Hagen and Samuelson sent questionnaires to principals 
and teachers ef mathematics in secondary schools. As a result 
of the response they ~eceived, they wrote the following: 
~ Cieon c. Richtmeyer "A Course in Applied Mathematics tor ~achers of Secondary Mathematics",M&thematics Teacher,(Feb. 
1938) ,31:51-62 
2/ Henry H. Hagen and NormaL. Sa.uelson,"Preparation for 
Yeaching Secondary Sc~ool MathematicsVM&tbematics Teacher, 
(Mqr 1938), 31:201·204 - . . 
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"Over 500 principals and teachers of mathematics in 
100 secondary schools in 20 states agree that the success-
ful teacher of mathematics is usually one whose training 
and experience have been extensive and who is not merely 
a specialist in the field of mathematics, as the child--
not the subject matter--is the first consideration here, 
as in all fields. 
The training program for prospective teachers of 
secondary school mathematics should consist of six dis-
tinct parts namely, (1) broad general education '(2) in-
tensive tralning in the field of mathematics, (3~ training 
in closely related minors, (4) general and specific 
courses in professional education, (5) internship or 
cadeting UDder a successful teacher of mathematics, and (6} many experiences of a non-academic nature from which 
applications can be drawn, ••••• • 
The courses advocated by the respondents and the per cent 
of the respondents advocating each course are given in the 
following table: 
Table 12. Courses Advocated by Principals 
and Teachers of Math .. atics 
Courses Per Cent 
Advocating 
(1) (2) 
College algebra........... 98 
Plane trigonometry........ 97 
Solid geometry. • • • • • • • • • • • . 91 
Analytic geometry. • • • • • • • • . 91 
History of mathematics.... 89 
Differential calculus..... 82 
Integral calculus......... SO 
Theory ef equations....... 65 
Descriptive Keometry...... 49 
Spherical trigonometry.... 46 
~· Tae table is read of the total number of principals and 
teachers of secondary mathematics who respondei to the 
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~uestionnaire sent out by Hagan and Samuelson, 98 per cent 
advocated a course in college algebra as a part of the train-
ing of prospective teachers of secondary school mathematics. 
In writing about a course which he taught at Bethany 
Colle&e, Erskine gave the following list of principle topics 
11 
covered: 
1. Division algorithm of Euclid. Unique factorization of 
natural numbers. The division of an integer. 
2. Infinitude of primes. Conjectures on the distribution 
of primes. 
3. Pythagorean aumbers. Fermat's last theorem 
4. Concepts of 'class', belonging to a class, 
correspondence between classes. 
5. The class of positive integers and denumberable classes. 
6. The concepts of 'group', 'ring', and 'field'. 
7. Algebraic integers. Failure of the unique factorizat-
ion rule. 
8. Divisibility tests for rational integers. Congruences 
9. Scales of notation. The relation between the polynomial 
and the integer. 
The topics listed are to fora the final part of a course 
which Erskine described as a course: " ••••• which is usually 
given to juniors and seniors by most colleges and which is, 
in a sense, the terminal course in algebra for prospective 
1/ w.H.ErskiJI.e, "Content of a Course ln Algebra for Prospective 
Teaehers of Seeollial'J Seaool Mathe•atics 11 ,A.meriean Mathematieal 
Montaly,(Janual'J 1939),46:32-35 
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y 
secondary school teachers." The content of the course consists 
of theery of equations, solution ef equations with numerical 
ceefticients, and an introduction to the theory of determinants. 
According to Erskine: "A course in algebra for teachers 
should have as one of its aims the acquainting of the student 
with the direction 
. y 
of present day investigation in algebra." 
lf Cencerning his own course he said: "•••••I have sought to give 
unity to the course by centering my discussion of the funda-
mental concepts ef mathematics about 'integers'•" "Indeed 
the course was ·planned not to teach teorems of facts but to 
give appreciations and attitudes towara the subject that the 
prospective teacher plans to teach." 
In the int~duction to 
teachers, Jones wrote: 
his article on the training of 
"Fer various reasons, ••••• ,it is becoming increasingly 
necessary fqr prospective teachers in secondary schools to 
held a master's degree. On the other hand, theugh a 
doctor's degree should.help a student preparing to teach 
in secondary schools, such students at present seldom 
find it necessary to take as much graduate work as this 
degree requires. We, therefore, wish to present some 
principles which should underlie a program complete after 
one graduate year, a 'complete' program being one which 
completely prepares &·student to continue his education 
on his own hook." 
He makes it clear that he was not thinking of jjster's 
work as research in pure mathematics when he wrote: " ••••• it 
!/Erskine, op. cit., p.32 Y ~.,p.33 l/ ~.,p.35 
4/ B.W.Jones, "On the Training ef Teachers for Secondary 
rchools", American Matheaatical Monthly,(August 1939),46:428-434 
-
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~ t.ply that research in mathematics is, for the most part, 
incompatible with good secondary teaching." 
While he did not suggest all the courses which should be 
included in the five year preparation of a teacher of mathe· 
matics he did specify that among the courses should be a course 
in synthetic Euclidean geo•etry and a course in the history 
of mathematics. 
Some of the principles which he proposed were: 
1. "Perhaps the most vital thing to any student of math-
ematics is insight, first, understanding a thing with 
respect te itself, second, understanding a thing with 
11 
respect to·its ramifioatiens." 
2. "For the prospective teacher emphasis should be laid 
on fil'lll understandiag at the expense, if necessary, y 
of coverage of ground.". 
;. "Also the secendary school teacher needs a broadi/ 
training than one who is to teach in a college." 
4. "The measure of the aerit of a master's thesis ••••• 
•• ~should be_l ••••• the progress the student has made 
over hta previous knowledge and the ini:}ative and 
originality he has shown in making it." 
J) Jones, ep. cU,, p.4)0. Y ill!·, p.431. J/ Ibid., p.431 
It/ !J:l!.!!•, P• 432. 
In his conclusion he said: 
"But we merely perpetuate a vicious circle when we, 
on the one hand, complain of the quality of instruction 
in high schools, and, on the other hand, tell our better 
students that they are too good to go into high school 
teaching."!/ . 
"If we are to grow mathematicians, and if we are to 
make mathematics a living subject to all educated people, 
we must definitely concern ourselves with the improvement 
of teaching in secondary schools and realize that our 
present shoe doelfnot fit all feet."g/ . 
In 19~0, Gingery wrote an article which is as timely today 
as it was at the time it was written. Following are several 
quotations from his article: 
" ••••• the relative importance of the position of 
mathematics in secondary and higher education has been 
considerably reduced in the past few years. In the 
secondary field this reduction has been largely in favor 
of English and social studies. And this change of emphasis 
has taken place in the presence of the fact that our culture 
and our industrial and ec~noaic systems are becoming 
increasingly more quantitative and more dependent upon 
mathematics. 
Tbe change has taken place, not because it is inher-
ent in the step up of our civilization but because the 
mathematics has been in the hands of people who neither 
understeed nor appreciated its significance and could 
not transmit to their classes what they did not have. 
Until secondary school mathematics is ia the hands 
of teachers who have real.mathematical scholarship enough 
to be able to continue to read the subject independently 
and who have been inspired by their professors with a leve 
and enthusiasm for the subject that will keep them going 
on with it even after completing all degree and license 
requirements, the mathematics will not come into its own 
and our cultural and economic development as a people 
will continue to be retarded." !/ 
In outlining the training which be felt should be given 
1/ Jones, op. cit., p.432. £/ ~·• p.~J4 l/ 
1/~G.W.Gingery,"Are Beginning Teachers of High School Mathe-
matics Adequately Trained?", School Science and Mathematics, 
(November 19~0),40:703•70?. 
!I 5~ 
~respective teachers of general mathematics, Butler wrote: 
"It is my jud.-ent that the preparation of teachers 
ef general mathematics should include all the elements 
which can properly be regarded as fundamental to the 
training of teachers of specialized courses, and I am 
inclined to thiak that the converse is true as well. 
First••a thorough, systematic, and sequential ground .. 
ing in the subject matter of mathematics 
Second•-breadth as well as depth 
Third--familiarity with the simpler matheaatioal 
imstruaents (often made by the pupils themselves) 
Feurth-.freehand and mechanical drawing 
Fifth--knowleage of the iaatructional details of 
general mathematics 
Sixth~·knowledge of effective and appropriate means 
ef stimulating and maintaining interest in the work." y 
Hendrix wrote that she felt that the training of teachers 
of geometry should cover the fallowing items outside the field 
of geometry, itself: 
1-the natura of measurement 
2-approximate computation 
)-numerical approximations and irrational numbers 
4-proof that irrational numbers exist 
5-irrational measurement numbers in theoretical geometry 
6-algebra 
7-trigonemetry 
It-calculus 
l/ c.R.Butler, ntralning Teachers of General Mathematics", 
Mathematics Teacher.(March 1941), 34:102-105 
-
2/ Gertrude Hendrix, "WAat Mathematical Knowledge and Abilities 
for the Teacher of Geometry Saould the Teacher Training Pregram 
Provide in Fields Other T&aD Geometry?", "Mathematics Teacher, 
(February 1941), 34:66-71 · . 
9-legic 
10-prebability and theory of statistics 
11-familiarity with great tuadamental concepts 
12-history of mathematics. 
This list e£ topics and subjects, with the addition of 
~ytic geometry and methods of teaching secondary mathemat-
ics, would be a good outline of the training of any teacher of 
secondary school mathematics. 
Writing about this same ~ic, i.e., the training of 
teachers of geometry, EQwaras wrote: 
"At present in Indiana the teacher of mathematics is 
required to include a total of 24 semester hours in math-
ematics in his preparation, including two required courses, 
2i semester hours each, in geometry and freshman analytic 
geometry plus two from this list of five elective courses: 
. a secomi course in aaalytic geometry, cellege geometry, 
projective geometry, non-Euclidean geometry, field measure-
~~ent." 
Although Edwards did not specifically so state, it is 
clear that the courses named constitute the required work in 
the field of geometry, only. If we assume three semester hours 
each for the two elective courses the total of 11 is still. 
far short of the required 24 semester hours. 
c . 
~ ~' 
By some strange coincidence, the next article, reviewed y 
in chronolegical order, alse deals with geometry. O'Toole 
lJ P.D.Edwards, "What Specialized Knowledge Should the Teacher 
lfraining Program .. Provide in the Field of Geometry?" Mathemat-
ics Teacher, (March 1941), 34:11)•118 · 
2/ A.L.O'Toole, "College Geometry for Secondary School Teachers" 
I'mmcan Mathematical Monthlr, (May 1941), 48:319-326 
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wrote, in part, as follows: 
"To teach geometry should always be an important 
objective of any geometry course. 
Proaably, in the long rua, the most fruitful appreach 
to the improvement of secondary school mathematics is 
'hrough the extension of the mathematical background of 
high school teachers and prospective teachers of 
mathematics.!/ 
It is a shame fer bieber institutions that prepare 
secondary school teachers to send them back to the high 
schools knowing no more about the subject they are to 
teach than when they left high school. ~ 
One of the most important wa7s in which extension 
ef experience aay take place is through a study of the 
nature of geometry, the kinds of geometry, and the methods 
of treating geometry.~l/ 
He suu;ested.: 
1. Some work in non-Euclidean geometry 
2. An intreduotion to projective geometry 
). The student should become aware that there are several 
ways of studying geometry, i.e., demonstrative, algebraic 
4. Some thought about the nature of space and dimension-
ality 
;. The process of reflective thinking, i.e,,geometric 
constructions 
6. An understanding of Euclid's tools, (ruler and compass) 
7. Get acquainted with the important sources in the field 
of ieometry. 
On the broader topic of improving the education of math-
!J o'Teole, op. cit., p.319. i/Ibid., p.)20. l/!2!!•• p. 320 
__..., 
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1:1 
..a\ics and science teachers, Bowaan and Sands wrote, in part, 
as fellews: 
" ••••• the following schedule of requirements has been 
proposed for science and mathematics teachers: 
1. Fifty four hours in any three of the following 
fields: 
a. Chemistry •••••••••••• l8 hours required 
b. Physics •••••••••••••• l8 hours required 
c. Biolegy •••••••••••••• lS hours required 
do Mathematics •••••••••• lS hours required 
2. Six additional hours in any one of the three fields 
selected or distributed among them 
3. Twelve hours in social studies 
4. Twelve hours in literature; oral and written comp-
osition 
5. Twelve hours in fine arts 
6. Six hours in pailosophy 
7. Twelve hours in psychology and education 
8. Six hours in student teaching." 
An examinatien of this proposed schedule reveals that it 
sugcests a total ef 120 hours divided as follows: 60 hours er 
50 per cent for content werk in one major and two minor sub-
jects, 42 hours or 35 per cent in cultural subjects, and 18 
hours or 15 per cent in professional work. 
Under the somewhat startling title of 'The Coming Revol-
ution', Oakley prepared an article on graduate trainiag of 
. y 
high school teachers. Ia his summary he made the following 
points and sugcestions: 
11 E.C.BOwman and L.B.Sands,"Improvinc the Education of 
lrathe188.tics and Science Teachers."1 School Science and Mathematics, (May 1942), 42:407-41~ 
2/ C.O.Oakley!"The Coming Revelation--in Mathematics: Graduate 
~raining of Ugh School Teachers.", Mathematics Teacher,(NGvea-
ber 1942), 35:307-309 . 
1. Mathematics has sutferea recent attacks essentially 
because of poor teaching. 
2. Peor teachers are poor essentially because they know 
teo little about mathematics. 
3. Advanced work in education is inadequate for the 
training of teachers of ma~heaatics. 
4. Most advanced work in mathematics trains research 
people, not teachers. 
5. A complete and adequate program of teacher training 
in mathematics should be established in existing 
graduate schools. 
6~ 
6. Local and natienal coaaittees, made up of both educat-
ionists and mathematics peeple, should be formed now 
to work on the program suggested in item 5. 
The word 'revolution' sucgests a rather sudden change. 
Oakley made his suggestion in 1942 and now 13 years later in 
1955 it is still te be acted-upoa. From an idealistic point 
of view it was and still is a goed idea. From the practical 
point of view the crying need right now is for more and better 
atudeats who are interested aad willing to spend four college 
years preparing to teach mathematics in secondary schools. 
If we are to have advanced training of teachers of mathematics 
it must for the tiae being at least be advanced in-service 
!I 
training such aa reported by Querry cencerning a ceurse given 
ljPJ.W.Querry,Wl SurTey Course for Teachers.n, Aaerican Math-
ematical Moathlv,(March 1943), 50:176-178 -
rt-the sUIIIIIer sesaien ia 1941 atSam Houston State Teachers 
College at Huntsville, Texas. The name of the course was 
Mathematics for High School Tea4lbers and the purpose was to '·" 
treat; " ••••• selected topics from higher algebra and geometry 
designed tli> streng1;hen acallemically teachers of high school 
mathematics." The outline of the course, as given in the 
article, was: 
1. Definition of mathematics 
2. Evolution of the nw.ber system from basic postulates, 
Gther auaber systems, elementary n~ber theory 
3. Alcebra and logic, Boelean algebra and other algebras _ 
4. Fundamental theoremret algebra 
5. Infinite series 
6. Criterion for ruler and compass construction, tri-
section of an angle, duplication of a cube, squaring 
of a circle 
7. Statistics, probability, interpolation, extrapolation 
g. Geometries·-Lobachevakian, Riemannian, projective, modern 
9. The ninth roots and logarithms of complex numbers 
10. The meaning of topology 
11. Selected tepics from the history of mathematics, 
famous mathematicians--historical and contemporary 
12. Mathematics for recreatien, mathematical puzzles 
13. Applications of mathematics to music, physics, biolegy, 
agric~ture, industry,; role of mathematics in modern 
warfare 
14. Theory of relativity 
Another article which emphasised the critical situation 
!J 
with respect to mathematics was ~e written by Bledsoe in 
1944• In it he called attention to th~ decrease in the amount 
of mathematics offered in high schools since 1900 and the 
decrease in the percentage or hi&h school students electing 
mathematics. He sucgested a aiaimua course for the training 
of teachers of secondary mathematics as shown in table 12. 
The critical shortage of students of mathematics in our 
high schools and of prospective teachers of mathematics is 
even more acute today in 1955 than it was when Bledsoe 
called attention to it ia 1944. 
In seekin& a cause for the decline in the amount of 
mathematics required for hi~ school graduation, Karnes wrote: 
Table 13. Miaimua Course for Teachers of 
Secondary School Mathematics. (Bledsoe) 
Course Semester 
Hours 
l 2 
Colle&• algebra•••••••••••••••••••• 3 
Plane triconometry••••••••••••••••• 3 
Solid geometry••••••••••••••••••••• 3 
Analytic geometry•••••••••••••••••• 3 
Solid analytic geometry 
and introduction to calculus....... 3 
Methods and materials of 
secondary mathematics.............. i Total............................... 1 
1/ J.M.Bledsoe,"Schools and Colle&es Face a Challenge", 
~th!!!tics Teacher, (November 1944), 37: 309-310 
--- "Many reasons may be Civen, but it would be a false 
statement to say that the •eachers of mathematics have 
had noting to de with it. Tke preparation and attitude 
of the teacher is (sic) very likely to be reflected in 
the student."!/ 
In partial justification for this statement he quoted a 
response of a high school a.-lor to the qu•stion of what was 
wrong with high school: 
"You've been talking a lot about dull subjects that 
should be·dropped from the c,rriculwa. Those subjects are 
dull because the teachers are dull. If all our teachers 
were alert and interesting, there would be no such thincs 
as wasted courses. Even a course in Latin (or mathematics) 
would be fun and woul<i uc:ctltpliih real education if the 
teacher presented it in the right way." 
In order to prepare teachers of mathematics who would not 
be dull and offer dull courses, Karnes recommeDdea that: (1) 
Prospective teachers should have 35 semester hours of work in 
the field of mathematics, (2) eellege mathematical trainiag 
should begin in the freshman year, (3) both the pure and 
applied. phases of mathematics alleuld be given consideration, 
(4) the history of ma.thematica. and the founaations of mathematics 
should be given due consideration in the preparatory process. 
Kanl.es recommended the follewing miniJaum prograa for the prep-
paration of teachers of second.&:ey- mathematics: 
Table 14. Minimum Course for Prospective Teachers 
of Secondary Mathematics. (Karnes) 
Courses Semester 
Hours 
Co lege algebra, trigonometry, 
and plane analytic geometry.......... 9 
Solid geometry....................... 1 
Differential and integral calculus... 6 
Advanced Euclidean geometry.......... 3 
Applied mathematics•••••••••••••••••• 2 
History of mathematics••••••••••••••• 2 
Theory of equations•••••••••••••••••• 3 
Teaching of mathematics.............. 3 
Total•••••••••••••••••••••••••••••••• 29 
The reader might be interested in comparing the minimum 
course given in Table 13 with the two courses which Karnes 
outlined in his doctor's dissertation which is reported in 
chapter four of this paper. The dissertation preceded the 
magazine article by about five years. 
1/ Jamison writing about teachers of general mathematics, 
made the following observations, among others,: 
"This new organization looked toward a mathematics 
which would enable the pupil to see the units of mathemat-
ics as a related whole and thus give him a more compre-
hensive view of the whole field of elementary mathematics. 
The very far reaching report of the National C--*ittee 
of 1~2 and the later report of the Joint Commission of 
1. 940 both ef which are aentioned. in chapter two of this 
paper oth emphasize and urge this organization of 
mathematics for grades ?,S, and 9 • 
.-o··· ~-.;.: c:.:~·;~:_~._~.:~ . .::.: t'.::.:-.-2~~->-, '_;-.:.::: ... ·-' ._- ... : .. ~. ::_. .. :; ..... ..._. __ ---~ .... i..-;l"it !J G.H.Jamiaen, "The Preparation of Teachers of General Math-
ematics", Scheol-Science and Matheaatics,(.March 1945), 45:249-256 
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An excellent teacher with most any kind of curriculum 
organization will produce helpful results. A poor teacher 
with the very best type of program will fail to secure 
good results. There can be ao substitute for a fine 
teacher." 
He concluded his article by writing that the teaching of 
general mathematics requires: (1) a master teacher, since it 
will be more iifficult to teaclil general mathematics than to 
teach algebra or geometry, (2) coll•le content mathematics 
courses through the calculus, (3) modern or college geometry, 
(4) applicatUns of mathematics, (5) methods of teaching 
mathematics, and (6) child stuay. 
In a symposium of seven articles which constituted one 
complete issue of the California Jouraal of Secondary ll . 
Education we fouad the follewiag quotation in an article by 
Harold M. Bacon: 
"Good teaching with good results is being done where 
well prepared and i:atereated teachers are able to do their 
work uader reasonably faverable conditions. The teacher 
is more important than.the plan of instruction laid down 
in any curriculum." 
This is in full agree-nt with many other quotations which 
we have noted from time to time and particularly with one from 
an article by Jamison which immediately preceded this one. 
. y 
In an article written in 1946, Breslich made the obser-
vation that: " ••••• ,when the program of preparation for teaching 
t/ iai!fornia JoUf!al of Education, entire issue, (November 1945), 
~0: 6 405 
2/ E.R.Brealich,"Some Proposals Regarding the Preparation for 
!'eachiag Hi,dl School Mathemat.ics",. Mathematics Teacher, (May 
1946), 39:200-205 . 
~ subject becomes so rigid that nothing more can be added, 
the position of that subjeet on the curriculum will soon be 
endan&erea." He went on to outline the training which he thought 
should be given to prospective teachers o£ high school mathe-
matics. The salient points of such training would be: (1) a 
thorough grounding in mathematics, (2) ample work in related 
-
fields, (3) training fer mastery of the most effective teach-
ing procedures, and (4) encouragement to become a reader of 
mathematical literature. He too called attention to the de-
creased interest in mathematics by pointing out that in 1900 
57 per cent of all high school students took a ceurse in 
al&ebra and 30 per cent took a course in geometry where as in 
1935 the correspoading percentages were 25 and 15, respectively. 
In the opinion ef the present writer these figures, alarming 
as they are, must be viewed in reference to the changing nature 
of both the high school population and the aims of secondary 
education. In 1900 only the select few went to high school 
and most of them went for the expressed purpose of preparing 
for college and the colleges d..aaded at least two units of 
mathematics for entrance. In 1935 a much larger proportion 
of the entire population went to high school and college 
preparation was only one of the many aims of secondary 
education. Breslich concluded his article with the thought 
that: "When they LProspective teachers or high school mathe-
maticll go out to teach they -.at be well fortified with con-
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viDcing arguments which they may use whenever their subject is 
unjustly criticized or attacked. They will have to 'sell' 
mathematics to pupils, parents, and school administrators." 
In an article which appeared in the Educational Research 
. v 
Bulletin, Fawcett made the following observations: 
"•••••I do not a&ree with those who believe that 
scholarship in the field is a suffi~ient condition for 
effective teaching. It is undoubtedly a necessary con-
dition but thousands of student voices ·combine to deny 
that it is also a sufficient ceaaition.~ 
No thoughtful person will disagree with the state-
ment that a thorough and fuactienal knowledge of mathe-
matics is essential to successful teaching in this field.l/ 
Since competence in the field of mathematics is 
obviously a prerequisite,the follewing courses are 
recommended as a basis for ensuring an appropriate background 
of knowledge: 
College algebra 
Trigonometry 
Analytic geometry 
Statistics 
Mathematics of fiaance 
Projective geometry 
Calculus 
Theory of equations 
Motil.ern geG>metry 
Fundamental concepts of 
mathematics 
History of mathematics 
Applications in mathematics 
Turner reports that iu. celleges and universities 
throughout the United States the median number of pre-
scribed mathematics credits for prospective teachers in 
this fi~d is 28 semester hours with a range from_l7 
to 4,0. /-§.ee Turner page_, in this present papeif 
l/. Harold B. Fawcett, "The Training of Mathematics Teachers", 
~ducational Research BUlletin, (April 1947), 26:85-95 . 
~ and J/ !e.!s\.•, P• 66 
It is difficult to see how an adequate program for 
effective teaching em the secoadary level can be planned. 
with less than 24 a.-aster hours, and even this falls 
considerably below the mathematical training required 
of mathematics teachers in EDcland.."!/ y 
Putting his ideas in the form ef 13 theses, Syer out-
lined. ~at he considered to be a core curriculua for the 
training of teachers of secondary mathematics. His 13 theses 
I 
were: 
"Thesis 1. The training of secondary mathematics teachers 
~ould include general, mathematical and professional 
education. No one of tbeae three types of education can 
be omitted. 
Thesis 2. The relative aaouats ef time devoted to general, 
mathematical and professional education should be determined 
by the needs of the teachera-ia-training and net by 
trad.itioaal courses. 
Thesis 3. On the basis of a four-year program of 120 
semester hours, a desirable distribution of time would 
be as follews: General Education--50 hours (30 hours 
prescribed, 20. hours free elective), .Mathematical 
Education--40 tulurs, and Professional Ed.ucation--30 hours. 
Thesis 4. Mathematics teachers must be trained primarily 
as citizens of a democracy to have well-rounded, interest-
·.:. iN personalities, and secondly as members of their . 
profession. 
Thesis 5. One part or the required., general education 
should provide the bactcround of information, ideas and 
attitwies needed. by all educated people to talk, read 
ud ltr'ite with their fellow. men. The tellow:l.ag areas 
sbolllcl M covered: The HU!!!aa:l ties, The Seual Studies, 
and !he Sciences. 
Thesis 6. One part of the required, general education 
sll.W.ci proviQe knowledge of the basic slalla Jd:d.ci:L:mat. 
iLt.t..zeasier and more interesting. The to'1lewiag areas 
should be covered.: The Co.aunication Arts, The Home, 
and Problems in H~ Relationships. 
Thesis 7. Some courses in which manual skills are devel-
oped should be required. 
Thesis 4. The program o£ matheaatical education should 
include a wide background ia mathematics, rather than aa 
!/ Fawcett, ep. cit., P• 89 
2/ Henry W. Syer, "A Core Curriculua for the Training of 
~eachers of Secondary Mathematicau, Mathematics Teacher, 
(January 1944), 41:4-21 -
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intensive backcround in a few mathematical fields. 
Thesis 9. ~· uth.eaw:tica ~mat be buttressed by courses 
in related fields. 
Thesis 10. A ... 'bae~.r ound of paid experience in some part-
icular fielclin liltch mathe.atics is used is extremely 
desirable. 
Thesis 11. The required courses in education should be 
organized around major questions ia education, of comp-
orable types of material, and of complementary, nonM 
overlapping subjects. 
Tbesis 13, Oppo~unity for observation of competent 
teaching and for participation in directed teaching must 
be part of the pregraa. 
Tkese 13 theses constitute a complete outline of the pro-
posed curriculum for the trainiq of teachers of mathematics. 
It will be noted that on the basis of Thesis 3, 41.6 per cent 
of the to~al n~er of semester hours is to be devoted to gen-
eral education, 33·3 per cent to specific training in the field 
of mathematics, and 25.0 per cent to professional education. 
or the 41 iteaa mentioned in Syer 1s bibliography, 37 were read 
in preparation for this paper and most of these have been quoted 
either ia this present chapter or in chapters It and. IV. 
Table 15 showing the aatheutics courses recommended in 
various teacher training institutions which was prepared by 
Miss Ruth w. Stokes., Syracuse University, Syracuse, New York was 
given on page 14 of Syer's article. 
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There are least three thin&s worth calling to the 
attention of the reader in Table ]i. First, that only one 
of the 13 institutions represented recommended a general 
survey course in mathematics. This was the University of 
South Carolina. Second, there is no exact duplication of the 
program of recommended courses ia any two of the institutions. 
Third, college algebra is recommended by 10 out of 13, trigonometry 
by nine out of 13, and plane analytics, differential calculus, and 
integral calculus are recommended by all 13 of the institutions. y 
Snader worked for three years--1945, 1946, and 1947--on 
the 'two track' system of secondard mathematics in New York 
State. As one result of his work he came to the conclusion 
that: " •••••• professional schools of education have not kept 
pace with the rapid changes which are taking place in the class-
Y 
rooms of our public schools." 
He listed what he considered to be the professional needs 
of seeoadary school teachers of mathematics. The needs were: 
(1) philosophy, (2) rapid review of high school mathematics, 
(3) use of audio-visual aids and mathematical instruments, (4) 
classroom experimentation, (5) special courses, (statistics-
including tests and measurements), (6) modernizing of junior 
high school mathematics, (7) adaptation of instruction to pupils 
1/ Daniel w. Snader, "The Professional Needs of Secondary School 
T"eachers of Mathematics", Mathematics Teacher. (February 1948), 
41: 51-59. 
~i Ibid., p. 
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of varying abilities, (8) teachers of mathematics should be 
teachers who are genuinely iaterested in preparing secondary 
school teachers; teachers of professional courses should be 
people who are familiar with secondary mathematics, (9) 
counseling service for teachers of mathematics, and (10) 
ia-service training of teachers of mathematics. 
11 Fehr in the following quotation, gave what he considered 
to be the characteristics of a good teacher of mathematics: 
"But we are teachers of mathematics if we have 
the following attributes: (l) we like to teach, (2) 
we like mathematics, (3) we like to teach mathematics, (4) we know mathematics, its history and applications. 
We teach mathematics in an interesting and captivating 
maJIJler, because (5) we like h'W!laa beings( especially 
children, (6) we know how to teach, and 7) we are 
!outminded', (outmindness is looking through one's 
immediate subject into other subjects, in constant 
awareness that one's knowledge is only a small tower 
from the top of which oae may survey ever larger 
portions of the vistas of human knowledge)." 
Table 16 which follows on the next page is taken from an y 
irticle written by Thacker and Read. The article was based 
oa a thesis presented for the master's degree at the University 
of Wichita. The data for the thesis was obtained, in part, by 
sending a questionnaire to 714 high school teachers of mathematics, 
heads of college mathematics departments, and heads of college 
education departments. From these 453 replies were received, 
eoastituting a response of 64 per cent. 
1/ Howard F. Feh71 "Te~chers of Mathematics", Mathematics T"eaeher, (June 19~), 41: 270-273, p. . . 
. 2/ G.R.Thacker and G.B. Read, "Courses Desirable for Training 
T"eaehers of High School Mathematics", School Science and 
Mathematics, (November (1949) 49: 611-619, p. 615. 
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Table 16. College Courses of Value to High School 
Mathematics Teachers Ranked by Weighted 
Replies to the Q_..tionnaire. 
-·- --·- ;- .-
Ra11k Order 
College Courses Listed 
College Algebra 
Plane Trigonometry 
Methods of Teaching H.S. Mathematics 
Solid Geometry 
Educational Psychology 
Supervised Teachiag 
Analytic Geometry 
High School Methods 
College Geometry 
Advanced College Al~ebra 
Voeatiomai Guiaaiee 
Differential Calculus 
Iategral Calculus 
Statistics 
Mathematics of Finance 
School and Community Relatioas 
Educational Sociology -
History of Education 
Spherical Trigonometry 
Extracurricular Activities 
Solid ADalytic Geometry 
Projective Geometry 
Supervision of Secondary Education 
Comparative Education 
Differential Equat±oas 
Secondary School Administration 
Vector Analysis 
Advanced Calculus 
a - 2 ig e oo t ematics eac era 
b - 107 Heads of College Mathematics Departments 
e - 83 Heads of College lducatioa Departments 
a b c d 
ll4 11 11 
13 15 12 12 
12 20* 18* 13 
17 13 19* 14 
20*11 14 15 
14 21* 13 16 
15 17 21 17 
19 19 15 18 
21 18 16 19 
16 2~ 22 20 
d - Composite of a, b, and c. 
* Ranks differiag five or more from that given by (d). 
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h compiliag Table 16, Thacker and Read followed these 
procedures: 
"The questioanaire was developed for the most 
part in the form of a check list. It included names 
of courses offered ia the fielo of mathematics and 
education accordiug to catalogaes of uaiversities and 
colleges in the area which was surveyed. ~the six state 
area of Kansas, Nebraska, Iowa, Missouri, Oklahoma, aad 
Colorado7. These courses were arranged oa the first two 
pages oT the questioanaire 1 and columas were provided in 
which the teacher could place check marks denoting that 
in his opinioa a pa rticlllar course is primary, secoadary, 
or little or ao importance in the preparation of the 
teacher of high school mathematics. Spaces were provided 
oa these pages so that names of other courses in ed\lcation 
and ia mathematics could be written in. It is recognized 
that courses ia other fields may be of importance to the 
teacher of mathematics, heaee a third page was provided oa 
whieh could be written the aames of such courses which were 
thought to be of primary importance. Space for comments 
were also provided on this page. !/ 
Ia an attempt to determiae the relative importance of 
the courses, an arbitrary weighting was used, assigning 
five points to a respqnse ia the columa Primary, three 
points to a check of Secoadary, and oae point if a course 
was considered of Little or No importance. The total 
weighted score for each course was then divided by the 
total aumber of cheeks ia tae three columns. The actual 
scores thus obtained are not iacluded in this report, 
h~ver the raaks of these scores are shown in Table III 
~ •able 16 of this paper 7. They are listed in order of 
1mportaace as showa by tne combiaed returns from the 453 
educators responding."~ 
As can be seen from the table aad as the authors pointed 
out; " ••••• for the ten top rank!Dg courses, there was close 
agreement amoag the three differeat groups responding. Two 
exceptions were the 
department heads to 
listings givea by college mathematics 
ll Differential Calculus and Integral Calculus." 
!/Thacker and ~ead, op. cit., p. 612. ~ ~., pp. 612-614. 
ll .rug.' p. 614. 
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Another table in this saae article listed the courses ia 
related fields which were mentioned by the 453 respondents. 
11 This table is given below: 
Table 17. Courses in Fields Other Than Mathematics 
aad Education N~ed as of Primary Import-
ance to Teachers 
Name of Course a b c 
Physics 
Chemistry 
English Composition 
Surveying 
Astronomy 
Mechanical Drawing 
Speech 
Philosophy, Ethics, Logic 
History 
Ec.onomics 
Psychology 
Biological Science 
General Science 
Sociology 
Art and Art Appreciation 
Foreign Languages 
Bookkeeping and Accounting 
Literature 
Industrial Arts 
Aviation and Aeroaautics 
162 
58 
45 
35 
29 
28 
15 
3 
10 
6 
10 
9 
14 
2 
12 
10 
9 g 
12 
80 
44 
19 
10 
11 
l 
16 
7 
9 
5 
7 
0 
3 
0 
5 
4 
4 
4 
0 
26 
13 
15 
4 
6 
7 
11 
5 
7 g 
7 
5 
2 
11 
4 
1 
2 
5 
1 
1 
a - 263 High School Mathematics Teachers 
b - 107 Heads of College Mathematics Departments 
c - 83 Heads of College Educatiom Departments 
d - 453 Teaehers and Heads of Departments 
d 
2613 
115 
79 
49 
46 
42 
32 
24 
24 
23 
22 
21 
16 
16 
16 
16 
15 
14 
13 
13 
Table 17 shows very clearly that many of those responding 
to the questionnaire did not take the time to write in any 
suggestions for courses in related fields. However, over half 
11 Thacker and Read, op. cit,, p. 614. 
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indicated that a college course in physics was of primary 
importance and roughly one fourth of those responding felt 
that chemistry was of primary importance. Beyoad these two 
the number of times a given course was specified was too 
small, in the opinion of the present writer, to be of much 
significance. It is significant, in a negative sense, that 
only 16 educators out of 453 respondents considered general 
science of primary importance. 
!I In their summary, Thacker and Read wrote: 
"Im conclusion three important facts should be 
brought out. First of all, it is evident that 
teachers of high school mathematics need a good 
general education. This fact corroberates previous 
studies. The second and perhaps the outstanding 
result of this study is the fact that heads of college 
educatioa departments and of college mathematics 
departments appear to be essentially agreed as to 
the amount of subject matter and professional training 
desirable for teachers of higb school mathematics. 
·Finally, high school ~~atlil.ematics teachers tend to 
favor professioaal courses to a greater extent than · 
do the college education department heads themselves. 
It would appear from the second and third conclusion 
that the profession as a whole is closer to an agree-
meat as to what the professional needs are than is 
generally believed." 
. y 
In a second article by Snader the writer found the 
following quotations: 
"The war has brought to a sharp focus the 
importance of mathematics as an integral part of 
the education of all youth. 
!J Thacker and Read, op. cit., p. 613. 
2/ Daniel W. Snader, "Teacher Preparation for New Era in 
Jrathematics", Mathematics Teacher, (February 1950), 43:45-53. 
The role which mathematics is destined to play 
ia the educational program of the post-war era will 
be determined largely by the contributions it can 
be expected to make, (aJ for developing an enlightened 
citizenry, (b) for constructive leadership in a 
democratic society, and (c) for highly specialized 
scientific and vocational pursuits. 
Mathematics, by its very nature, requires 
sequential learn1ag. 
Recently I took the time to examine published 
catalogues of courses offered at leading teachers 
colleges and universities throughout the country. 
Very few teachers colleges or university schools 
of education are at present offering prospective 
teachers of mathematics the kind of preparation required 
to make teaching ia the field truly a profession." 
Snader concluded his article with the following 
suggestions: 
1. "We must build a really dynamic curriculum for 
teachers of mathematics withia a professional matrix. 
2. Have an adequate 'follow-up' system to determine how 
well our training program prepares young teachers of 
mathematics for public school assignments and for 
professional leadership. 
3. Provide a 'clearing-house' or 'service-bureau' on 
the college or university campus to which our graduate 
teachers can apply for aid and guidance in solving 
their professional problems as they occur. 
4. To correlate mathematics with related fields such as 
physical science, engineering, aviation, economics, 
manual arts, statistics, etc., requires that teachers 
be prepared through survey courses, directed pro-
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fessional reading, and independent study to do the job, 
5. Increase the period of pre-service preparation of 
teachers of mathematics to five years. 
6, Improve trainiBg facilities, 
7. Define the purpose of the training school. 
8. Close the gap between the department of education 
and the training school. 
9. Improve the staff." 
There is nothing new or startling in this list of suggestions. 
They serve simply to re-emphasize the ideas which occur over and 
over again in these articles concerning the preparation of teachers 
of high school mathematics. 
In line with suggestion {5) above, Rosskopf wrote 
dealing almost entirely with the program for the fifth 
One quotation from his article is given here: 
an article y 
year. 
"All reports that have appeared since 1945 stress 
the problem of attracting a sufficient number of students 
into preparing themselves for the teaching of science and 
mathematics. In addition these reports give evidence of 
much dissatisfaction with the present program of teacher 
preparation. There is a need for a new approach both to 
courses in the sciences and mathematics and to professional 
courses in education."~ 
Rosskopf 1 s program for the fifth year is not given here 
since our chief concerR is with the basic four year curriculum. 
1/ Myron F. Rosskopf, "A Five Year Program of Preparation for 
~athematies Teaehiag", Mathematics Teacher, (April 1951), 44: 
225-229. 
~ Ibid., p. 225. 
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!I h u article by Schaaf, the wri-ter fouad the following 
reasons proposed for thinking that the time is right for re-
organizing the curriculum for the preparation of teachers of 
secondary school mathematics: 
"h the last decade or so, conditions affeetiag 
teachers of mathematics have again been changing; the 
internal organization of the high school, the status 
of the teachers in general, the public attitude toward 
mathematics new channels of in-service training, the 
increased literature of mathematics, expansion in the 
field of applied mathematics--to mention only outstand-
ing factors. It should occasioa no surprise, therefore, 
tha't there should appear a revival of interest in the 
preparation of teachers as reflected by the recent 
Syposium on Teacher Education in Mathematics presented joiatly by the Mathematical Association of America 
and the National Council of Teachers of Mathematics 
at the University of Wisconsin at Madison in August, 
1952." . 
What Schaaf had to say about changing conditions is 
undoubtedly true. However, the changes in the curriculum for 
the preparation of teachers of secondary school mathematics, 
which may be stimulated by these changing coaditions, are ia 
maay instances changes which have been advocated over and over 
again for more than a quarter of a century. 
IR maay of the articles reviewed, reference has been made 
to professionaled subject matter. It is fortunate, therefore, 
.y 
that in a second article by Rosskopf we find three definitions 
1/ William L. Sehaa£1 "Teacher Education in Mathematics", ~athematics Teacher, \December 1952), 45:590-593. . 
2/ Myron F. Rosskopfi "Professionalized Subject Matter Courses 
Yor.Junior High Schoo Mathematics Teachers", Mathematics 
Teacher, (December 1953), 46: 541-547). · 
of this term. The first is one given by Schaaf: 
"Professionalized subject matter may be ••••• 
characterized as that organization of a specific 
field of knowledge which thoroughly integrates 
what is to be taught with b.ow and why it is to 
'Det'aught." 
The second definition is oae which Rosskopf found in 
an article by Fehr: 
"Professionalization of subject matter is a 
scholarly (deep) study of the materials one will 
teach from the points of view of the subject's 
f.oundation, its historical development, its uses, 
its abstractness, and logical structure, and its 
learning." 
Apparently not satisfied with either of these, Rosskopf 
then gave his own definition: 
"Professionalized subject matter comprises 
meaning for and uaderstandiag of the concepts in 
mathematics that a teacher will develop with his 
students; woven into the course is the historical 
dexelopment of the subject matter and apr.reciation 
of its place in a mathematical sequence. 1 
(At this point the writer is sorely tempted to give one 
of Dr. Billet's famous quotatioaa, namely and to wit as 
follows: "There are a great many more terms in education 
-
than there are ideas.") 
11 In a somewhat aere realistic vein Utz urged that a course 
ia abstract mathematics be included in the curriculUIII especially 
1/ w. R. Utz, "Algebra in the Traini~ of Teachers", School 
~cienee and Mathematics, (January 1954), 54:10-12. 
for those: 
"(a) - who hope or suspect that they will teach 
secondary school mathematics but termiaate their 
traini~ short of the calculus. 
(b) -who happen to take a course or two in 
mathematics with the intention of teaching something 
else but discover upon graduation, or later, that it 
desirable to teach mathematics." 
The (b) portion of this last quotation would apply to the 
group identified in Chapter V of this study as Group B. They 
did take a course or two ia mathematics but were graduated as 
prepared to teach some other subject at the secondary level or 
as prepared to teach at the elementary level. Some of them, as 
will appear later, did teach mathematics in junior or senior 
high schools. It seems certain that any success they had in 
so teaching was due, in part at least, to the college courses 
in mathematics which they did complete. 
JJ In an article by Boyer we find the suggestion that the 
teacher trainiag institutions set up a two track system of 
preparation for teachers of secondary school mathematics. One 
'track' would prepare teachers of specialized mathematics, ia 
other words the traditional college preparatory courses ia 
mathematics. The other 'track' would prepare teaehers of the 
basic or functional courses in mathematics. The same issue 
also contained a reply to this suggestion, written by Karnes. 
11 Lee E. Boyer, "A New Responsibility of Teacher Education 
tr'rograms", Mathematics Teacher, (February 1954), 47:66-70 • 
. 
21 Huston T. Karnes, "A Reply to 'A New Responsibility of 
¥eacher ~dueation Progr~s'", Mathematics Teacher, (February 
1954), 47:119-120. . . 
y 
In his reply, Karnes states his opjections to the two track 
system as beiag: {1) the additional burden on the college 
mathematics department, and (2) the danger of those preparing 
to teach basic mathematics not getting enough "good sound 
mathematical content". He proposed that all mathematics 
teachers be trained ia such a way that they will be qualified 
to teach either type of mathematics courses, since: "this 
would be advantageous both from the instructional and the 
budgetary stadpoint. It would mean, too, that all teachers 
would have full appreciation of the relative importance of 
both specialized and basic courses," 
The writer agrees fully with Karnes' point of view. We 
will do well to develop one adequate course for the preparatio• 
of teachers of secondary school mathematics to say nothing of 
trying to develop two such courses, 
The final article to be reviewed in this chapter is one 
!I 
written by Fehr in March 1954. In it he gave what he believed 
to be some of the reasons for the critical shortage of maR-
power, adequately trained in mathematics, His reasons were: 
1. Many schools in the United States do not offer, 
·and are not supplied with teachers trained to offer, 
advanced high school mathematics. 
!/ Howard F. Fehr, "Mathematics Instruction and Scientific Man-
power", SchoolSeience and Mathematics, (March 1954), 54: 169..,172. 
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2. Research studies in mathematics necessary to study 
physics have given the wrong concept of the role 
mathematics plays. 
3. The undergraduate training of teachers of mathematics 
and physics in the high schools has been too specialized, 
narrow, and unrelated. 
~. The industrial, business, and social world have always 
looked upon mathematics as a tool. 
5. Perhaps our biggest failing in education is in the 
identifying and developing of the gifted children 
in the area of mathematics. 
We find here in this £inal article reviewed many of the 
same ideas that have characterized the articles, bulletins, and 
aonographs from the very first. These ideas are summarized in 
the next edition of this chapter. 
Summary of Periodical Articles 
Bulletins and Monographs 
Table 18 lists 35 ideas found in the various articles, 
bulletias and monographs reviewed ia preparing this paper. 
The first 19 of these ideas were found in the writings of two 
or more of the authors whose material was read. Those nearest 
the top of the table appeared with the highest frequency and the 
ideas are given in order of decreasing frequency of occurrence. 
The ideas numbered 20 through 35 were found in only one article 
but seemed to the author of sufficient importance to warrant 
their inclusion in the table. 
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In order of their tabulatioa the ideas were: 
1 - Prospective teachers of secondary school mathematics 
need a 'broad preparation' ia eol~&iate content courses in 
mathematics far beyond the courses they will be called upon to 
teach. 
2 - The preparation of every prospective teacher of second-
ary school mathematics should include a 'core curriculum' 
consisting of: 
College algebra •••••••••••••• 
Solid geometry ••••••••••••.•• 
Trigonometry • ................ 
Analytic geometry •••••••.•••• 
Iliff. and Illt. Calculus •••••• 
Total ....................... . 
3 
3 
3 
~ 
2it 
semester hours 
semester hours 
semester hours 
semester hours 
semester hours 
semester hours 
3 - Every student in trainiug to become a teacher of 
secondary school mathematics should have one or more courses 
in the methods of teaching mathematics. Some authors suggest 
that these courses be taught by a member of the mathematics 
department rather than by an educationalist. 
4 - Those who hope to become teachers of mathematics in 
junior or senior high schools should have training in fields 
'-·· 
closely related to mathematics. The field most frequently 
mentioned was that of the physical sciences: Physics, Chemistry, 
General Science, etc. 
5 - Every teacher of secondary mathematics should have at 
least a brief one semester course in the history of mathematics. 
6 - Eight of the authors made specific recommendations as 
to the number of semester hours of content courses in mathematics 
that should constitute a major in the field. These recommenda-
tions ranged from a low of ~ to a high of 40 semester hours. 
I 
I 
I 
~ 
.. 
I 
I 
I 
I 
I 
I 
Table 18. Some Ideas Concerning the Preparation of Teachers 
of Secondary Mathematics found in Periodica1 Articles, 
Bulletins, and Monographs 
Authors +l 
r-1 'd H (I) ~ r-1 (I) al cd ~ O'l H ..G t.!s: H H (I) 
10 ~ 'g O'l (I) () () ..a ~ H (I) s 
.0 (I) (I) r-1 ..-i ..-i Ill (I) ~ (I) ~ +l 0 ~ t1) ~ H ~ ~ 'd 0 r-1 ~ ..-i r-1 ~ .s:l 0 w t1) 'd <D r-1 p.. ~ () Ideas al ~ ~ al al (I) H 'd ;1 ~ ..0 ~ .r£ 1-;) (/) ::r:: ::r:: 0 ::r:: ~ <:: (/) 
(1) 2 3 4 5 6 7 18 9 0 [1 tl2 U.3 ~4 11-5 
1-Board preparation M M M I M M 2-Core curriculum M M M M M M M 
3-Specific methods M M M M 
4-Related fields M M M M 
5-His tory of math. M M M 
6-Semester hours B2 ~0 26 
7-Practice teaching M M 
8-Applied mathematics M' 
9-Co-operation M M 
10-Five year plan M 
11-Distaste M 
12-Math. instruments 
13-Practical fields 
14-Love & enthusiasm 
15-Non-Euc1idean I 
16-3 years h.s. math M M 
17-Professionalized M 
18-Educati onal psych. M 
19-0bservation M 
20-Upper quartile M 
21-Math. dominant Ml 22-Course for Jr. H.S. M 
23-Store house 
24-Mechanical drawing 
25-Recreation I 
26-Unique M 
' 
27-Math. literature I I 28-Follow-up 29-Clearing house 1 
I 30-Individua1 difference I 
31-Laboratory method I M 
32-Sell mathematics 
33-Citi zens 
34-Audio-visual aids 
35-In-service training ! 
- --
-
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.g ..... ~ 
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i 24 29 28 40 24 
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M 
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I I M 
M M M 
M M 
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M 
I 
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I M' I I M I 
M 
M 
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7 - Every prospective teacher of secondary mathematics 
should do at least one semester of practice teaching im 
mathematics under the supervision of a well qualified teacher 
of mathematics. 
8 - Those preparimg to teach mathematics in secondary 
schools should have one ore more courses in applied mathematics 
as distinguished· from courses in pure mathematics. 
9 - Four authors spoke out ia favor of more co-operatioa 
in the work of preparimg teachers of secondary mathematics. 
Two in favor of co-operation between mathematicians and 
educatioaists, oae in favor of eo-operation between high 
schools and colleges and one for more cooperation among the 
university department of mathematics, the college of liberal 
arts and the school of education. 
10 - Four authors advocated the five year plan for the 
preparation of all secondary teachers particularly for the 
teachers of mathematics. As pointed out at the end of the 
previous chapter this is not a new idea but it is an idea 
that still has aot been widely adopted. 
11 - Three writers made specific mention of the idea 
that much of the cilarta.s.tefor mathematics which is expressed 
by high school students is .the result of poor teaching of 
the subject and not to the nature of the subject itself. 
12 - It was proposed by three of the writers that all 
prospective teachers of secondary mathematics should be given 
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a chance to familiarize themselves with the instruments of 
. 
mathematics. The suggestion was made that these could be 
simple, home-made instruments in many instance so;" .• 
13 - All those planniRg to teaeh matheaatics in secondary 
schools should seek employment after school and during vacations 
in occupations where a knowledge of mathematics is an essential. 
In this way they would gain insight into the practical use of 
mathematics and store up a. 'wealth of illustrative material for 
future use. 
14 - In two of the articles reviewed the authors gave 
the opiaion that only those who had a genuine love of and 
enthusiasm for mathematics should be allowed to teach it. 
If it were possible to enforce such a rule, it would go a 
long way toward removing the distaste for mathematics which 
was mentioned in (ll) above. 
15 - Two of the writers felt that at least one course in 
non-Euclidean geometry should be included in the work required 
of all prospective teachers of mathematics. 
16 - All those planning to train as teachers of secondary 
school mathematics would be required to present evidence of 
having done satisfactory work iD high school mathematics for 
at least three full years. This suggestion was made by two 
of the authors whose articles were read. 
17 - The content material presented in mathematics 
courses should be professionalized, according to two of the 
authors. One of these, Rosskopf, gave as his definition of 
professionalized subject matter: 
"Professionalized subject matter comprises 
meaning for and understanding of the concepts in 
mathematics that a teacher will develop with his 
students; woven into the course is tme historical 
development of the subject matter and ap~reciation 
of its place in a mathematical sequence. 
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18 - While it may be assumed that most of the authors 
would recogaize that a ~in educational psychology is a 
necessary part of the training of every prospective teacher 
two of the writers felt that it should be mentioned specifically. 
19 - All those planning to become teachers of secoRdary 
school mathematics should be gi.ven several opportunities to 
observe the work of a superior teacher of mathematics in the 
demonstration school. This view was expressed by two of the 
authors whose articles were read. 
The ideas which follow were found in single articles. In 
spite of this limited mention the writer felt that they were of 
sufficient value to justify including them in the summary. 
20 - Bagley felt that all those who chose mathematics as 
their major in a teacher training institution should come from 
the upper quartile of their high school classes. This would be 
in addition to his previously stated requirement that they 
present at least three full years of high school mathematics 
as a part of their qualifications for majoring in mathematics. 
21 - Carmichael ·gave it as his opinion that the department 
of mathematics should have control of the requirements for a 
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major in mathematics. He felt that the members of the depart-
ment of education would not be sufficiently cognizant of the 
importance of mathematics to set up adequate requirements in 
that field. 
44 - Symonds recommended a separate course of those 
preparing to teach mathematics in junior high schools. (This 
seems like a needless narrowing of preparation to the present 
writer. This is especially true now when there is a critical 
shortage of mathematics teachers.) 
43 - Gingery proposed among other things that every 
mathematics teacher should establish 1 a personal storehouse 
of illustrative material and application,' 
44 - Every prospective teacher of mathematics would be 
required to take a course in free hand drawing and a course 
ia mechanical drawing if a proposal made by Butler were 
adopted. 
45 - Querry felt that the recreatioaal aspects of 
mathematics do not receive sufficient emphasis and advocated 
work with puzzles involved mathematics and other similar 
material. 
26 - Hedrick called attention to the fact that mathematics 
is unique among school subjects in view of the fact that it 
is found in some fora at every grade level from the kindergarten 
through the graduate school. 
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27 - All prospective teachers and all teachers in service 
were urged by Breslich to make a habit of reading the literature 
of mathematics; the mathematical journals, monographs, etc. 
28 - Each teacher training institution should, in the 
opinion of Snader, establish a follow-up and counseling service 
for teachers of mathematics. This would serve to help teachers 
with problems which arose after they began their teaching and 
also keep them informed of new developments in the subject. 
29 - The counseling service suggested by Sander would 
also serve as a clearing house for teachers in service. It 
would provide a means for exchange of ideas. Through it 
teachers could learn of the work of other teachers in the 
same field and share with one another the methods and techniques 
which they found to be effective. 
30 - Teachers of mathematics should be trained to make 
provision for the iadividual differences which exist among 
their i!tildeats. 
31 - One author advocated training teachers in the use of 
the laboratory method of teachiag -aathematics in order that 
they might use this method in their teaching. 
32 - In the light of the critical national shortage of 
trai:aed mathematicia:as oRe writer urged that prospective 
teachers of mathematics be trained in methods of selling 
mathematics to pupils, school administrators and parents. 
33 - The need of training all teachers to be good 
citizens first and teachers of mathematics also was 
specifically mentioned by just one of the writers whose 
articles were reviewed. No doubt most if not all of the 
other writers would endorse this idea. 
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34 - The need for training in the use of audio-visual 
and other multi-sensory aids seems almost axiomatic. Never 
the less this need was mentioned by only one of the writers. 
35 - Another need which has found wide acceptance is the 
need for in-service training. Here again we find specific 
mention by just one author. 
The 33 writers whose articles were reviewed are suggested 
by the names at the heads of the various columns. 1hey are as 
follows: 
2 - Professor Jacobs of Brown University whose article 
on the training of mathematics teachers appeared in the April 
8, 1916 issue of School and Society and was reprinted in the 
bulletin edited by R.c. Archibald. 
3.- William c. Bagley 
4 Percival M. Symonds 
5 - J. M. Hughes 
6 - J. o. Hassler 
7 - R. D. Carmichael 
8 - F. L. Wren 
~ - E. R. Hedrick 
10 - L.. J. Adams 
11 - Martha Hildebrandt 
12 - William B. Aspinwall 
13 - Caroline E. Shuler 
14 - Aubrey J. Kempner 
15 - Cleon c. Richtmeyer 
16 - Henry H. Hagen and Norman L. Samuelson 
17 - B. W. Jones 
18 - G. W. Ginery 
19 - P. D. Edward 
20 - A. L. O'Toole 
21 - c. o. Oakley 
22 - J. w. Querry 
23 - J. M. Bledsoe 
24- H. T. Karnes 
25 - G, H. Jamison 
26 
- E. R, Breslich 
27 - Harold B. Fawcett 
28 - Daniel W. Snader 
29 - Henry W. S yer 
30 - Howard F. Fehr 
31 - G.R. Thacker and C. B. Read 
32 -Myron F. Rosskopf 
33 - c. H. Butler 
34 - E. C. BowmaD and L. B. Sands 
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In his review of these 46 articles covering a span 
of nearly 40 years from 1916 to the present the writer 
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detected certain trends in the teaching of secondary school 
mathematics in the preparation of teachers for that field. 
The most obvious of these is the de-emphasis of the disciplinary 
value of mathematics and a tendency to stress the appreciation 
of the beauty of mathematics as a pure science and its applica-
tions to many different phases of modern life. Another trend 
is the increased emphasis on understanding even at the expense 
of 'ground covering'. A third trend and one to be deplored is 
the decrease in the amount of time given to mathematics in our 
secondary schools and the corresponding decrease in the pro-
poaportion of high school students who study mathematics. 
This carries over into our colleges and results in a decreased 
supply of trained mathematicians at ~ time when they are in 
greatest demand, ~erhaps as an outgrowth of this trend there 
is a tendency to offer more and more courses in general 
mathematics in our high schools and a corresponding trend 
to prepare teachers for the special type of teaching required 
by such courses. 
Of the 46 items reviewed 21 made specific mention of 
courses which should form a part of the training of prospective 
teachers of high school mathematics. These courses and the 
writers suggesting their inclusion in the curriculum are 
tabulated in table 19. 
,. 
Table 19. Recommendations of Various Authors 
Concerning Courses Required for the 
Preparation of Teachers of ~econdary 
School Mathematics 
College Algebra XXX X X X X X 0 
Plane trigonometry XXX X X X X X 
Solid geometry XX X X 
Plane analytic geometry XXX XX X X X X X 
Differential calculus XXX XX X X X X 
Integral calculus X X X XX X X X 
Theory of equations XXX X X X 
Differential equations X X 
Projective geometry X X 
Solid analytic geometry X X X X 
Astronomy XX 
Surveying X 
Arithmetic X 
Applied mathematics X 
Advanced calculus X 
Analytical mechanics X 
Spherical trigonometry X 
Theory of probability X X 
Mathematics of finance X 
Theory of numbers X 
Descriptive geometry X 
Synthetic geometry X 
Plane geometry X 
College geometry X 
Non-Euclidean geometry X 
Field measurements X 
Statistics 
Fundamental concepts 
Advanced college algebra 
Column Date Author 
1 1917 R. c. Archibald 
2 1920 \dlliam c. Bagley 
3 1921 Percival M. Symonds 
4 1927 C. }•1 . Hill 
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21 21 
X : ,, X :A X 
X~ .£. X X 
X I X X 
X t X X X r X X 
X 
X X 
; X X X 
XI 
X 
j 
I X X X X 
f X 
X X 
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Column Date Author Column Date Author 
5 1928 William c. Bagley l!t 1941 P. D. Edwards 
6 1929 J. M. Hughes 15 1941 A. L. O'Toole 
7 1928 J. c. Hassler 16 1942 E, C. Bowman 
8 1933 William c. Bagley and L. B. Sands 
9 1935 F. L. Wren 17 1944 J, M. Bledsoe 
10 1936 Martha Hildebrandt 18 1945 Huston 'l', Karnes 
11 1937 William B. Aspinwall 19 1945 G. H. Jamison 
12 1938 Henry H. Hagan and 20 1947 Harold B. Fawcett 
Norman L. Samuelson 21 1949 G, R. Thacker and 
13 1939 B. W, Jones c. B. Read 
Table 19 brings together ia an abbreviated way the recommenda-
tions of various authors for the preparation of teachers of second-
ary school mathematics in the matter of content courses in 
mathematics, Their writings extend over a period of more than 30 
years from 1917 to 1949 and yet they show remarkable agreement 
in maay respects, 
The thought of a "core curriculum' (Idea ff2) is brought 
out by the cluster of X1 s in the first seven rows of the table. 
The names of the courses as given in the various articles 
have been kept with only minor modifactions in order to show 
the wide variation in content courses recommended outside the 
'core' and to point out that the material covered in a given 
course cannot always be determined from the name of the course, 
Undoubtedly this has resulted in some duplication in cases 
where the same course is called by different titles by 
different authors, IR spite of this the table does show the 
wealth of material which is available for broadening the 
preparation of teachers of mathematics in junior and senior 
high schools, 
CHAPTER IV 
REVIEW OF THESES AND DISSERTATIONS 
By consulting the Bibliography of Research Studies in 
y y 
Education, the Bibliographic Index, Doctoral Dissertations 
~ !!! (Wilson), Doctoral Dissertations in Progress, Journal of 
21 §j 
Teacher Education, Research Studies in Education, Educational 
11 §I Index, Encyclopedia of Educational Research, and by cross 
checking all references made to theses and dissertations in 
the periodical literature, the reports of national committees, 
and in other theses and dissertations, the writer made a 
thorough search of the master's theses and doctor's disser-
tations over the past twenty five years to find other studies 
made that bore directly on the problem of this paper. 
i/ Bibliography of Research Studies in Education, Annually 
r926 to 1940, inclusive. United States Office of Education, 
Washington. 
g( Bibliographic Index. 
2/ Doctoral Dissertations, Annually, 
~ Doctoral Dissertations in Progress, Phi Delta Kappa, 
February Issue each year. 
5/ Journal of Teacher Education (~uarterly), (June,l952), 
):143-148, (June, 1953), 4:143-150, (June, 1954), 5:160-169. 
§/ Mary Louise Lyda and Stanley B. Brown, Research Studies in 
Education, The Compilers, University of Colorado, Boulder, 1953; 
Supplement 1954. 
I/ Educational Index. 
§/ Walter S. Monroe, Editor, Encyclopedia of Educational Research, 
1941, MacMillan, New York, N.Y. {New edition 1950). 
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The studies which seemed to bear upon the present problem, 
judgi:ag from their titles, were secured through inter-library 
loan with the help of the School of Education Library at Boston 
University. In one instance the only way available for reading 
the thesis was by purchase of a micro-fi~ copy and this was done. 
Many of the titles were misleading and these studies proved to 
be irrelevant to this paper. Those which did shed some light 
upon the present study are summarized in the material which 
follows. They present a fair picture of what has been done in 
research on the problem of teacher preparation for the teaching 
of mathematics in secondary schools. The earliest study which 
is reviewed is that of Baker which was made in 1927 and the most 
recent date is that Matthews made in 1954. It can be seen from 
these dates that the research material read covers more than a 
quarter century. The abstracts are arranged in alphabetical 
order by the name of the writer of the thesis or dissertation. 
!I 
Anderson's master's thesis.--ARderso:a sent a questionnaire 
to 250 teachers in 119 accredited town high schools and 19 
accredited county high schools. From these he received 115 
replies of which 100 were usable. He found that the number 
of quarter hours of college preparation in mathematics for those 
teaching mathematics in the high schools of towns and counties 
l/ Henry M. Anderson, Preparation, Teachi~ Combinations and 
Minor Sub ects of Mathematics 'l'eachers inolorado Hi h Achools, 
npublishe ster s hes1s, o ora o tate eachers ollege, 
Greeley, 1929. 
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of Colorado represented in his study, ranged from zero to 60 
with 24 out of the 100 having less than 15 quarter hours (this 
would be equivalent to 10 semester hours). This is in sharp 
contrast to the requirements of the Colorado State Teachers 
College at Greeley which stipulates that 48 quarter hours 
(32 semester hours) are needed for a major in mathematics. 
He found that those teaching mathematics in high schools with 
fewer than 100 pupils were as well prepared as those in the 
larger schools. The validity of this statement is open to 
question inasmuch as 50 of his 100 usable questionnaires were 
from those teaching in schools with less than 200 pupils and 
an additional 25 from schools with enrollments of 200 to 400, 
leaving only a scattering of replies from schools with populations 
of 400 to 2000. 
Anderson found also that 32 of his respondents had had a 
course in methods of teaching mathematics and 68 had had no 
such course. 
The recommendations for subjects to aid the mathematics 
teacher in his work placed physics at the head of the list with 
89 mentioning this subject as their first choice. Then followed 
chemistry, mechanical drawing, psychology, astronomy, and survey-
ing in that order. Subjects suggested as college minors for 
mathematics teachers were physics, science, English, chemistry, 
education, psychology, astronomy, and history in that order. 
Boston University 
School of Education 
LibrarY. 
102 
The subjects that were recommended both as helpful and as 
possible minors were physics, English, chemistry, psychology, 
and astronomy in that order. Anderson quoted the following 
11 from McCliman's thesis: 
11 (1) Mathematics is combined with science more 
often-than any other subject. 
(2) Each combination mathematics teacher, on the 
average, teaches in more than two fields. (3) Administrators who teach in only one field 
teach mathematics more than any other subject. y 
Baker's master's thesis. -- Baker approached the problem 
of the professional preparation of mathematics teachers for 
secondary schools by the following procedures: - (1) A general 
survey of the professional literature, (2) A survey of the most 
widely used texts in secondary mathematics, (3) A study of the 
contents of these texts, (4) A study of the best methods in 
current practice, ( S) An amalysis of state and city c.ourses in 
mathematics, (6) A determination of the psychological principles 
underlying the teaching of mathematics, (7) A determination of 
the testing and measuring iastruments in approved use, and (g) 
An analysis of college catalogs to determine present status of 
teacher preparation. 
v 
By following these procedures, Baker found by a study of 
the catalogs of 100 universities, colleges, or teacher prepara-
1/ Jay w. McClimans, Salarv, Tenure and Teaching Combinations of 
Pfathematies Teachers in MiSso11ri, Unpublished Master's Thesis, 
George Peabody College of Education, Nashville, Tenn., 192g, 
2/ Claude Baker, The Professional Pre~aration of Mathematics 
~eaehers for Secondary Schools. Uapub ished Master*s Thesis, 
Colorado State Teachers College, Greeley, 1927. · 
v Ibid.' p. 172. 
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tion institutions representing all of the 48 states that 123 
different courses in mathematics were offered. Many of these 
were offered in only one college. The following frequencies 
were found for the ten with the greatest frequencies of mention: 
calculus (differential, integral, advanced, elementary) 106; 
analytics (plane, solid plane, space, modern, advanced) 98; 
trigonometry (plane, spherical, analytical) 93; college 
algebra 79; solid geometry 66; differential equations 52; 
history of mathematics 33; algebra 32, teaching of mathematics 
(methods, history, philosophy) 32; theory of equations 31. 
The recommendations which Baker made as the result of his 
study were concise and perhaps somewhat drastic. They are as 
ll follows: 
"Teacher training institutions should offer a 
specialized course for the preparation of mathematics 
teachers for secondary schools, that includes basic 
courses in aims, methods, content, psychology, tests 
and measurements, and treats of the history of mathe-
matics. (a) This course should lead to an A.B. degree 
in mathematics which would be a certificate to teach 
mathematics to the exclusion of unrelated subjects in 
secondary schools. (J) !his couse should not include 
the study of content ma~erial beyond what is necessary 
for broadening purposes and an insight into the more 
advanced fields of mathematics necessary to an appreci-
ation of the subject, but should burden itself more 
specifically with courses used directly in teaching. 
(c) The work of the first year should be general and 
exploratory to eliminate misfits in the teaching 
profession ao far as subject choice is concerned. 
After the subject choice has been made, the specializa-
tion should begin. (d) The deadwood of calculus, 
differential equations and higher mathematics should 
l/ Baker, op. cit., p. 221, 
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form no part, other than elective courses, of the 
training of teachers of secondary mathematics beyond 
the exploratory period. 
(2) The curricula should be re-organized to the extent 
that such specialized courses in methods ana psychology 
as, methods of teaching mathematics, and psychology of 
mathematics, find their place in the mathematics depart-
ment, and be taught by a mathematics instructor for a 
teacher training institution. 
(3) Colleges should study and define what constitutes 
preparation of mathematics teachers for secondary schools 
and have core subjects meeting this requirement, Outside 
of this other subjects should be required in the courses 
that will have a broadening and cultural effect, y 
Brown's master's thesis:-- In a very recent study by Brown 
we find the following information in a table which he compiled 
from the data found on questionnaires returned by 62 graduates 
of the mathematics department of the School of Education, 
Boston University, in the classes of 1932 to 1952, inclusive. 
The graduates were asked to evaluate 17 courses in mathematics 
on a four-point scale, as follows: 'should be omitted', 
'questionable', 'good', 'essential'. He then computed the 
percentage of favorable responses compared with the number 
scaling each course. The ten courses receiving the highest 
percent of favorable response are given in the following table: 
1/ Richard Gilbert Brown, A Follow-Up Studt of the Mathematics 
lrraduates of Boston UniversitS, Sohool of ducation. 
Unpublished Master's Thesis,oston University, l954. 
Table 20. Ten Courses lieceiving 
Highest Percent of 
Favorable Responses 
Name of Per Cent of 
Course favorable 
responses 
College algebra* •••••••.••.••.•.•• lOO 
Plane trigonometry* ••••••••••.••.• lOO 
Integral calculus• •••••••••••.•••• 98.3 
Differential calculus* ••••••••••.• 96.7 
Analytic geometry*················ 96.7 
Teaching ofJaathematics* ••••••••.• 91.6 
El. statistics•. . . . . . . . . . . . . . . . . . . 91.6 
History of mathematics* ••••••.•••• 88 
Foundations of mathematics• ••••••• 84.2 
Higher algebra* ••••••••••••••••••• 60.3 
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The courses marked with an asterisk (*) are those among 
the first ten in Brown's study which are recommended by Boston 
University, School of Education, and include all but elementary 
statistics. 
. 11 
Bryant's master's thesis.-- Bryant made a study of 567 
teachers of mathematics in the high schools of Kentucky. He 
found first of all that 82 who claimed to be college graduates 
had no record at the various colleges, which they c laimed to 
have attended, as ever having doae so, and 78 others had attended 
the colleges from which they claimed to have been graduated but 
their records showed that they had secured too few credits to 
be entitled to graduate. 
11 Gnar Orman Bryant, A Study of the Preparation of the Teachers 
of Mathematics in the Public High Schools of Kentucky and Subjects 
They Teach. Unpublished Master's Thesis, University of Kentucky, 
Lexington, 1929, p. 5. 
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These 160 non-graduates reduced his bona-fide cases to 
407. For these he gathered data from the annual reports of 
their respective high school principals to the State Super-
intendent of Instruction, from the files of the Director of 
Certification, and from the records of the various colleges, 
both public and private, from which these teachers had been 
graduated, In addition he investigated a few similar studies 
made in other states and the catalogs of the colleges of 
Kentucky which prepared teachers of mathematics for the 
. y 
secondary schools. He found that the median number of hours 
of college mathematics completed by teachers of mathematics 
in the high schools of Kentucky was 9 semester hours, with a y 
range from zero to 24 semester hours. He found also that 
those with the greater amount of preparation in the field of 
mathematics were more likely to be teaching more mathematics 
~ 
and fewer other subjects. There was some correlation between 
years of service and the amount of preparation in the field of 
mathematics. Whether this was due to the fact that those with 
more training remained longer in the profession or those who 
remained secured in-service training, Bryant was unable to y 
determine. When he broke his group up into three sub-groups 
on the basis of the mathematics taught, i.e., algebra, geometry, 
1/ Bryant, op. cit., p. 2. 
y Ibid., p. 16. 
y Ibid., p. 13. ~Ibid., p. 14. 
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and arithmetic, there was no significant change in the median 
number of hours of preparation from that of the group as a 
whole. He found that 82.8 percent were teaching algebra, 
66.0 percent were teaching geometry, and 24.3 percent were 
11 
teaching arithmetic. Since only 12 out of the 407 teachers 
of mathematics were teaehiag trigonometry, these were not y 
studied as a separate group. As a result of his study 
Bryant suggested the following required courses for those 
ll preparing to teach mathematics in secondary schools: 
Table 21. Required Mathematics 
Courses for Mathematics 
Teachers. 
Name of Time 
Course Allotment 
(l) (2) 
College algebra •••••..... 5 sem. hrs. 
Plane geometry •••••..•... 5 sem. hrs. 
Trigonometry •••••••.....• 3 sem. hrs. 
Analytic geometry ••..•.•• 5 sem. hrs. 
Diff. ealcul~s ••••••.••.. 5 sem. hrs. 
Arithmetic ............... 4 sem. hrs. 
Total .................... 27 sam. hrs. 
He concludes among other things that: (l) The teachers 
l/ Ibid., p. 70. 
lOB 
of mathematics are not sufficiently prepared for their work, 
and (2) This study shows clearlytwo problems, unpreparedness 
!I 
and maladjustment. As possible cures he suggests that 
prospective teachers be certified only in their major field, 
that they be allowed to prepare themselves in as many major 
to teach fields as they desire, and that teachers be permitted y 
which they are certified. only those subjects for 
21 Carlson's master's thesis:-- Carlson made a study very 
similar to that of Bryant for the mathematics teachers in 529 
accredited high schools in Nebraska. Of these 343 were high 
schools with fewer than 100 pupils, 127 had from 100 to 199 
pupils, 32 had from 200 to 299 pupils, and the remaining 27 
had enrollments of 300 or more. He found 621 mathematics 
teachers in these 529 high schools and they constituted his 
w 
study group. Out of the total number of 621, he found 516 
had either a major or a minor in mathematics and that 105 had 
neither a major nor-a minor in mathematics. The median number 
of hours of preparation in the 
entire group was 19.5 semester 
field of mathematics for the 
2.1 hours, This is somewhat sur-
prising since the group of 105 who had less than a minor (less 
!/ Bryaat, op. cit., pp. 77 and 80, Y Ibid., p. Bl. 
3/ Kenneth P. Carlson, The Academic Preparation and Teaching 
'O"ombinations of Secondary Mathematics 'teachers of Nebraska, 
Unpublished Masterfs Thesis, Colorado State Teachers College, 
Greeley, 1938. · 
W Carlson, op. cit., p. 8, 2./Ibid,, p. 33. 
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than 12 semester hours) were included in computing the median. 
JJ 
He found, as did Congdon, that " ••••• there is a marked . 
. if 
relationship between hours of preparation and teaching success.ii-
His main conclusion was that the teachers in the larger 
high schools were better prepared, taught fewer subjects in 
combination with mathematics, and were assigned most often to 
teach in the field of their major or minor preparation. He 
suggested that the subjects combined with mathematics should 
be chosen from closely related fields and that there was a 
need for closer correlation between the teacher-training 
curriculums and the teaching combinations in the schools of 
11 Nebraska. 
Casey's aaster's thesis.-- In a study of mathematics 
. . w 
teachers in Alabama high schools Casey worked with data 
concerning 301 who were actually teaching mathematics and 81 
others who were prepared to teach mathematics but who were not 
doing so. These 382 persons were graduates of nine institutions 
of higher learning which prepared teachers in Alabama. As a 
Carlson, op. cit., p. 41. 
Carlson, ibid., p. 82. 
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part of his study Casey investigated the major and minor 
requirements for those preparing to teach mathematics set 
up in each of the nine institutions. The results of this 
investigation are given in table 22 and table 2). 
Two things are noteworthy in table 22. One is that only 
two of the nine colleges made identical requirements for a 
major in mathematics; Judson and Spring Hill colleges. The 
other is the fact that five of the nine colleges set 24 
semester hours as the amount of content mathematics required 
for a mathematics major while the other four are somewhat 
higher than that. 
Table 23 gives the requirements for a minor in mathematics 
at each of these same nine colleges. 
Here again it is noteworthy that there was no uniformity 
in the requirements of these nine colleges for a minor in 
mathematics. The one instance of uniformity, if we can call 
it that, is found in the fact that both Judson and Spring Hill 
colleges permit a student to chose any 1$ semester hours of 
to constitute a minor in mathematics. The fact that seven of 
the nine colleges required 18 semester hours and the remaining 
two required 21 semester hours of academic mathematics for a 
minor is also worth noting. 
Table 22. Requirements for a Major in Mathematics 
in Each of the Nillne Colleges Preparing 
Secondary Teachers in the state of Alabama 
Names of courses 
( 1) ( 2) (3) (4) ( 5) (6) (7) (8) 
College algebra •••••••••• - 5 3 3 3 3 
Plane trigonometry ••••••• 
-
3 3 3 3 3 
Analytical geometry •••••• 6 2 5 3 3 6 6 
Differential calculus •••• 3 5 5 3 3 3 3 
Integral calculus •••••••• 3 5 5 3 6 3 3 
Foundations of math •••••• 
-
3 
- - -College geometry ••••••••• 
-
3 2 
Business mathematics ••• ,. 
-
3 
- -Theory of equations •••••• 3 
-
2 3 3 3 
Differential equations ••• 3 
-
12 6 3 3 
survey of mathematics •••• 6 1 
-
Totals •••••••••••.••••••• 24 29 26 24 24 24 24 
(2) Alabama College 
(3) Alabama Polytechnic Institute 
( 4) Athens College 
( 5) Birmingham 
(6) Howard 
(7) Huntington 
(8) Judson 
( 9) Spring Hill 
( 10) University of Alabama 
111 
( 9) {10) 
8 3 
3 3 
3 3 
3 3 
3 3 
-
3 
3 9 
26 24 
Table 23. Requirements ~or a Minor in Mathematics in 
Each o~ the Nino Colleges Preparing Secondary 
Teachers in Alabama. 
Names of Courses 
( 1) ( 2) (3) (4) ( 5) (6) (7) ( 8) ( 9) 
Advanced algebra •••••••• 3 3 3 3 3 
Plano trigonometry •••••• 
-
3 3 ... 3 
- -Business mathematics •••• 
-
3 
-
... ... ... 
- -Analytic and calculus ••• 6 3 3 3 
- -Integral calculus ••••••• 3 3 3 6 3 
Foundations o~ math ••••• 3 
College geometry •••••••• 3 3 
-
survey of mathematics ••• 6 
Differential calculus ••• 3 5 3 3 3 
Analytic geometry ••••••• 3 3 
-Theory of equations ••••• ... ... 3 3 
Mathematics electives ••• 
-
4 3 3 18 18 
Totals ••••••••••.••.•••• 18 21 18 18 18 21 18 18 
(2) Alabama College 
(3) Alabama Polytechnic Institute 
( 4) Athens College 
( 5) Birminham 
(6) Howard 
{7) Huntington 
(8) Judson 
(9) Spring Hill 
{10) university of Alabama 
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(10) 
3 
3 
-3 
3 
-
... 
-3 
3 
-3 
18 
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Casey investigated also the requirements for the three 
classes of teaching certificates issued by the State of !/ . 
Alabama. He found them to be as follows: Class C certifi-
cate, {1) a bachelor's degree, (2) a minor of 12 semester 
hours, (3) a major of 18 semester hours, and {4) the following 
required courses: English, 12 semester hours; history, 6 
semester hours; political science or sociology or economics, 
6 semester hours; educational psychology, 3 semester hours; 
science, 6 semester hours; general psychology, 3 semester 
hours; principles of teaching, high school subjects, 3 
semester hours; electives in secondary education, 6 semester 
hours, a total of 45 semester hours. Class B certificate, 
{1) a bachelor's degree, {2) the same as (4) in Class C 
plus 3 semester hours of methods of teaching either the 
major or minor subject plus 3 semester hours of directed 
teaching of either the major or minor subjects, a total of 
24 semester hours. Class A certificate, (1) a master's 
degree plus (2), {3), and (4) as required for the class B 
certificate. If we include the course in methods of teaching 
the major subject as part of the requirements for a major, as 
is usually done, we find that the class A and B certificates 
required 27 semester hours of preparation in the major field. 
Of the 301 actually teaching mathematics in the high 
schools of Alabama, Casey found that 39 percent had a major 
!} Casey, op. cit., p. 14. 
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of 24 or more semester hours, 21 percent had a mathematics 
minor of from 18 to 23 semester hours, seven percent had from 
12 to 17 semester hours preparation in the field of mathematics, 
and 33 percent had less than 12 semester hours of preparation for 
11 
the teaching of mathematics. He found, as one would expect, 
that those teachers with the poorest training were teaching in 
the small country high schools. 
Charlesworth's master's thesis.-- In order to " •• give 
proper instruction to a group of probably one hundred students 
in the methods of teachi~g elementary arithmetic when apparently 
what a large percent of them need is a strict course in pro-
fessionalized subject matter," Charlesworth made a survey of the 
mathematic preparation of the student in his course in tTeaching y . 
of Arithmetic' in the college year 1926-1927. His survey 
group consisted of 42 students in the fall quarter, 63 students 
in the winter quarter, and 33 students in the spring quarter, 
a total of 143. Of these 12 were men and 131 were women. As a 
result of his investigation he came to the conclusion that: 
"Taken as a whole, these prospective untrained teachers of 
arithmetic do not have the understanding and knowledge of the 
subject matter that is expected and is essential for a teacher 
of the subject." 
11 Casey, op. cit., p. 14. 
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Evans' Master's thesis. -- In a survey of the data 
concerning 600 teachers of mathematics in class A and class 
B high schools in Kansas, ~vans found the material for her 
!I 
thesis. She secured her data from the reports of the 
superintendents of schools which were sent to the state high 
school supervisor each year. Her conclusions were extremely 
vag~e. They were as follows: 11 (1) The mathematics teachers in 
Class A and B high schools in Kansas tend not to have extensive 
preparation in mathematics, (2) There is a relationship between 
success of a mathematics teacher and college training in the 
subject, and (3) Certain mathematics courses appear especially 
desirable in the preparation of high school teachers of the 
?J 
subject." (What these 1 certain courses 1 were she did not 
state.) 
Filinger 1 s master's thesis.-- In his study of mathematics 
teachers in Colorado high schools, Filinger set for himself the 
ll following problem: 
111 - To determine what preparation in mathematics 
the teachers of mathematics in Colorado high schools have. 
2 - To ascertain the extent of their preparation in subjects 
related to mathematics. 
3 - To study the relationship between their preparation 
and the subjects they teach. 
4 - To determine the years of experience in teaching. 
5 - To determine what professional training in mathematics 
the teachers have. 
1/ Catherine Evans, Status and Preparation of lvlathematics 
'l"eachers, Unpublished Master's 'l'fiesis, University of Kansas, 
Lawrence, 1931. · 
?:./Ibid., p. 87. 
3/ Charles J. Filinger, Preparation of lvlathematics Teachers in 
Colorado High Schools, Unpublished Master's thesis, University 
of Colorado, Boulder, 1932. 
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In seeking the answers to these questions he sent out 
questionnaires to mathematics teachers in 185 high schools 
accredited by the University of Colorado and to the mathematics 
teachers in the city of Denver. He received 262 usable replies 
which represented 64.7 percent of those who were sent question-
naires and they also represented 71.3 percent of the high schools. 
He found that 41.53 per cent of the respondents had majored 
in mathematics, 23.62 per cent had minored in mathematics, 21.71 
percent had more than nine semester hours of mathematics but 
neither a major nor a minor, 11.1 percent had less than mine 
semester hours of mathematics, and 1.14 percent did not state 
!I 
the amount of their preparation. 
In investigating the nature of the mathematic preparation 
he found the following means with respect to the number of 
semester hours in the various courses: 
Table 24. Mean Number of Semester Hours 
of Courses in Mathematics. 
Names of Courses 
Mean Number of 
Semester Hours 
1 
College algebra •...........•.... 
Trigonometry • ................... 
Analytic geometry ••••••••••••••• 
History of mathematics •••••••••• 
Calculus . ...................... . 
Total 
!/ Filinger, op. cit., p. 9. 
2 
5.5 
4.4 
4.16 
1.2 
6.2 
21.6 
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In addition he found a scattering of other courses such 
as theory of equations, differential equations, statistics, 
mechanics, modern geometry, and solid geometry which brolJht 
the total mathematics median up to 24.02 semester hours, 
In addition he found a mean of 4.62 semester hours of professional y 
preparation in mathematics for a total of 28.64 semester hours. 
In reply to one question concerning the minimum number of 
quarter hours of mathematics needed for preparation for high 
school teaching, the number most fri/uently mentioned was 30 
quarter hours, (20 semester hours), 
The preparation in related fields established the following 
l±l 
means in terms of semester hours: 
Table 25. Preparation in Related Fields 
Names of Courses 
Chemistry . .............. . 
P..hysie s ••....•........... 
Surveying .. ............. . 
Astronomy • ............... 
Mean Number of 
Semester Hours 
14.1 
11.2 
1.3 
1.6 
As a result of his study, Filinger made the following 
recommendations: (1) Some authorized body should set up 
national standards .for the preparation of teachers of 
1/ Filinger, op. cit., p. 17. ?J ~., p. 26, 
21 Ibid., p. 30. l±l Ibid., p. 40. 
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mathematics, (2) Teachers should be permitted to teach only 
in the fields of their major and minor subjects, (3) All 
mathematics teachers should have professional training in 
mathematics, and (4) All mathematics teachers should have 
11 
credit equivalent to a minor in some related subject. y 
Fishbaugher's master's thesis. -- Fishbaugher in making 
a survey of special methods courses for prospective teachers 
of high school mathematics found that repeatedly the authorities 
recommended professional training for teachers of mathematics. 
He names three instances of this, i.e., 'l'he North Central 
Association in 1921 proposed that minimum professional training 
of teachers of academic subjects in secondary schools should 
include the pedagogy of the subject, in 1923 the same recommenda-
tion is made in 'The Reorganization o£ Mathematics in Secondary 
Education', and J.W.A. Young made the recommendation again in 
in 1929 in his book, 'The Teaching of Mathematics in Elementary 
and Secondary Schools'. Because o£ these repeated recommendations, 
Fishbaugher made the statement: "So it seems quite safe to assume 
that nearly all schools that train teachers for secondary schools 
are offering some professional training in the subject-matter 
'll fields." 
11 Filinger, op. cit., p. 74. 
2/ Glenn E. Fishbaugher, A Survey of Special :1-'lethods Courses 
Tn Secondary School Mathematics. Unpublished Master! s Thesis University~ Minnesota, Minneapolis, 1936. . ' 
lf Ibid., p. 3. 
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It was Fishbaugher 1 s intent to re-survey this problem 
and bring it up to date, To do this he sent questionnaires 
to teachers of special methods courses in the teaching of 
mathematics in 300 teachers colleges, liberal arts colleges, 
and universities in the United States. He received 137 
11 
replies of which 66 were usable. (The writer was pleased to 
note that his own reply was included in the list of the 66 
usable ones. 
He found that 71 percent of those teaching special 
methods courses for the teaching of high school mathematics 
were in the department of mathematics at their respective y 
institutions. 
In their own preparation for teaching, these 66 college 
2.1 
teachers of mathematics had had the following courses: 
Table 26. l~'lathematical Training of College 
Teachers of ¥~thematics 
Names of Courses 
1 
College algebra •............•...... 
Plane trigonometry •...•••..•..•.•.. 
Plane analytic geometry •••••••••••• 
Oalculus . ......................... . 
Higher algebra . ................... . 
Solid analytic geometry •••••••••••• 
rheory of equations •.•...•........• 
Differential e~uations ••••••••••••• 
History of mathematics ••••••••••••• 
Projective geometry •••••••••••••••• 
Theory of statistics ••••••••••••••• 
Modern geometry •. .................. 
Theory of numbers .•...•............ 
Percent Who 
Had Course 
(2 
100 
98 
95 
95 
94 
80 
76 
74 
65 
65 
64 
53 
47 
!/ Fishbauger, op. cit., p. 11. £1 1£!&., p. 29. 2./ Ibid., p. 36. 
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In addition to those listed in the table, Fishbauger found 
a long list of other courses with decreasing percentages. 
Jackson's master's thesis. -- As the introduction to 
11 his thesis, Jackson made this statement: 
"The presentation will describe the courses 
taken by students preparing to be mathematics 
teachers, the methods by which these courses are 
taught, the qualification of the instructors who 
teaeh them, and what these instructors believe 
concerning important problems and issues in 
teacher education." . 
In his introduction he quotes from a study made by Jones 
as follows: 
"On the basis of the large number of soUrces 
studied it is reasonable to believe that the standards 
ted below are a fair summary of·the subject: 
raining of high school t eacher!7' 
) Four years training in a recognized college 
(2) Specialization in two academic fields, 
Major, 30 semester hours, Minor, 20 semester hours. 
(3) Professional training 18 semester hours. 
(4) Curricula based on the needs of the teachers 
to be trained. 
(5) Ideal training would be four years of content and 
one year of methods, observation, and practice 
teaching. 
y 
Jackson secured his data by an analysis of college catalogs 
and by means of a questionnaire sent to 40 selected universities, 
colleges, and junior colleges 
1/ Harvey Oscar Jackson, An Analysis and Evaluation of Repre-
sentative Courses in Certain Selected IDauitutions in the 
Education of Teachers of Mathematics, Unpublished Master's 
Thesis, University of Minnesota, Minneapolis, 1935. . 
2/ Henry L. Jones, A Study of the Fitness of the High Sehool 
~eachers of Tennessee, Unpublished-Master's Thesis, George 
Peabody College of Education, Nashville, 1931. 
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In his analysis of the catalogs of 14 universities, 14 
colleges, and nine junior colleges, he found the following 
courses offered for the preparation of teachers of mathematics: 
Table 27. Frequency of Listing of Mathematics 
Courses for Mathematics Teachers 
Names of •. Courses Frequency Rank Order 
(1) {2) {3) 
Calculus. . . . . . . . . . . . . . . . . . . . . . . . 3 7 1 
Analytic geometry................ 28 2 
Differential equations.......... 27 3.5 
College algebra................. 27 3.5 
Teaching of mathematics......... 25 5 
Trigonometry. . . . . . . . . . . . . . . . . . . . 24 6 
Advanced calculus............... 23 7 
Theory of equations............. 22 8 
Projective geometry............. 21 9 
Elementary analysis............. 20 10 
Theory of functions............. 17 11 
History of mathematics.......... 12 12 
The table is read, Calculus was listed in 37 out of the 
37 catalogs, investigated, and ranked first in frequency of 
listing. It is worth nothing that the course in methods of 
teaching mathematics was listed in all 14 catalogs of the 
universities and in ll out of the 14 catalogs of colleges. 
It was not listed by two of the colleges nor by the nine 
. .Y junior colleges • 
.Y Jackson, op. cit., p. 18. 
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In his conclusions and recommendations, Jackson wrote: 
11 '~ •••• the most frequently offered courses in mathe-
matics can be listed as follows:-
First year--Elementary analysis, college algebra, 
analytic geometry. 
Second year--Calculus. 
Third and fourth years--Advanced calculus, theory of equa-
tions, advanced algebra, different-
ial equations, projective geometry, 
college geometry, history of math-
ematics, teaching of mathematics."1/ 
Karnes' doctor's dissertation•-- The first doctoral study 
to be reviewed in our alphabetical survey of past research is y 
that of Karnes. It is a fairly recent work having been done in 
1940, To quote the author: 
"The purpose of this study is two-fold: (1) to 
determine, in the light of certain findings, a program 
for'the preparation of teachers of secondary mathematics; 
and (2) to interpret, in the perspective of this program, 
the present situation with regard to the training of 
teachers within the bounds of the Southern Association of 
Colleges and Secondary Schools. 
The purpose may be more specifically stated in out-
line form as follows:-
Part I. The question: \ihat preparation do teachers of 
secondary mathematics need? 
Section A. Points of major consideration: 
Subject matter of preparation 
1-General knowledge 
2-Professionalized knowledge. 
3-Specialized knowledge 
Section B. Points of minor consideration: 
!/ Jackson, op. cit., p, 186 
1-Relations of college department 
of mathematics to the placement 
of teachers of secondary mathe-
matics 
2-Academic degrees and the second-
ary teacher of mathematics 
3-Teaching combinations 
gj Houston Thurman Karnes, Professional Preparation of Teachers 
of Secondary Mathematics, Unpublished Doctor's Dissertation, 
George Peabody College of Education, Nashville, Tenn., 194o. 
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4-Distinctions between the prepar-
ation of teachers for the three 
levels of secondary teaching 
5-Means of bringing about reforms 
6-Characteristics of the desirable 
tea-cher 
Part II With the information of Part I as a·criterion, 
the present stat's of the following groups 
within the bounds of the Southern Association 
of Colleges aad Secondary Schools will be ana• 
lyzed: 
1-Teachers of secondary mathematics 
2-Teacher training institutions 
3-Teacher certification requirements !/ 
Karnes gave as justification for his study a statement 
made by John E. Coxe, the Superintendent of Schools for the 
State of Louisianna. This statement might equally well be used 
as the justification for the present study. The statement was: 
" ••••• the solution to the present condition of in-
adequately prepared high school graduates in mathematics 
would be found not so much in increasing the number of 
units required for graduates, but in setting up condit-
ions whereby better prepared teachers would be employed 
to create a desire for learning mathematics on the part 
of the high school students, and to better instruct them 
in their learning activities." ~ 
Before any school system can employ better prepared teach-
ers, our teacher training institutions must produce them. 
The major portion of the data which Karnes used was secure4 
by sending out questionnaires to state superintendents of 
education, state high school supervisors of secondary education, 
administrators of secondary education, college teachers 
of secondary education, college teachers of educational psy~aology, 
b.tt!Mi~:of colleges, and secondary teachers of mathematics. In all, 
three different forms of questionnaires were used and returns 
!/~9Kte'ia,1, op. cit., p. 2 
~Karnes, op. cit., p. 5 
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were received from 633 out of' 1156 persons to whom questionnaires 
were sent. This was a return of approximately 55 per cent. The 
remainder of his data he secured from the catalogs of' various 
colleges and universities ~d. from the publications of' various 
states concerning the certification of teachers. 
By a variety of questions Karnes attempted to learn from 
the different groups to whom questionaaires were sent what 
should be the training of the prospective teacher of secondary 
mathematics. Some of his results are given in the followiag 
tables. 
Each of the 633 respondents rated general knowledge, pro-
fessionalized knowledge, and specialized knowledge as being of 
first in importance, second in importance, or third in importance. 
The responses are tabulated below in an adaptation of one of' 
11 
Karnes' tables: 
Table 28. Relative Importance of the three Broad Fields of 
Knowledge. 
Broad Field.· First Second. Third No Total 
Place Place Place Opinion 
(i) (2) (3) \4) (5) (6) 
General 
Knowledge ••••••••• 268 
Professionalized 
199 141 25 633 
Knowledge ••••••••• 94 206 301 32 633 
Specialized 
178 633 Knowledge ••••••••• 295 130 30 
1/ Karnes, op. cit., P• 67 
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-" The table is read. 268 respondents considered. general know-
ledge to be of first importance, 199 considered it to be of 
secondary importance, 141 considered it to be of tertiary 
importance, and 25 expressed no opinion on this matter. 
In terms of the total number of first and second choices, 
specialized knowledge was considered to be most important, 
general knowledge second in importance, and professionalized 
knowledge was considered to be the least important of the three 
broad fields. 
In reply to the question: "Would you recommend a broad 
general education with specialisation in mathematifs for 
prospective teachers of secondary mathematics over traditional 
major in mathematics with immediately related minors?" Karnes 
received 87 per cent affirmative replies and he made mention 
of the fact that the North Central Association received 97 
JJ 
per cent affirmative replies to the same question. 
The 'combined. group' opinion of the subject matter courses 
that should be offered to prospective junior high school teachers 
of mathematics placed the following ten at the head of a list 
of 26 subject matter"courses: (1) College algebra, (2) Trig-
onometry, (3) General mathematics, (4) Solid geometry, (5) 
History of mathematics, (6) Plane analytic geometry, (7) Modern 
geometry, (8) Mathematics of finance, (9) Differential calculus, y 
(10) Integral calculus. 
The corresponding list for prospective senior high school 
'!/karnes, op. git., P• 69. Y Ibid., P• 82 
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1eachers of mathematics was, (1) College algebra, (2) Trigonom-
etry, (3) Solid geometry, (4) Plane analytic geometry, (5) 
General mathematics, (6) Differential ealculus, (7) l:listory-
of mathematics, (8) Modern geometry, (9) Integral calculus, 
!/ -(10) Mathematics of finance. _ 
In another approach to this same question, Karnes asked 
the senior high school teachers of mathematics to indicate 
what college courses in mathematics they had had and which they 
considered most helpful. The following table is an adaptation 
of one which he compiled based upon the replies he received 
from the senior high school teachers of mathematics. ·The 
courses have been arr~ed 
column 4 to column 2. 
in descending order of the ratio of 
Table 29. Courses FOund Most Helpful by High School Teachers 
of Mathematics 
Number Per cent Number Ratio 
Names of Courses Studied Studied Helped (4) to 
(1) (2) (3) (41 ( 5) 
Trigonometry •••••••••••••• 81 49 81 1.00 
College algebra ••••••••••• 153 92 123 ,80 
Solid geometry •••••••••••• 93 56 56 .60 
History of mathematics •••• 78 47 47 ,60 
General mathematics ••••••• 37 22 22 .59 
Madern geometry ••••••••••• 46 28 22 .48 
College geometry •••••••••• 56 34 27 .48 
Theory of equations ••••••• 66 40 32 .48 
Plane analytic geometry ••• 131 79 57 
·44 Modern (higher) algebra ••• 71 43 30 o42 
!/ karnes, op. cit., p. 83. ~ Ibid,, P• 134 
(2) 
This table consists of the first ten, only, out of a list 
of 30 courses in Karnes' compilation. It is to be read, 81 
high school teachers of mathematics had had a college course 
in trigonometry, they constitued 49 per cent of the 165 who 
replied to the questionnaire, 81 of them felt that trigonom-
etry was most helpful to them in their teaching of secondary 
school mathematics, and these 81 were in a one to one ratio 
to those who had had a course in trigonometry as part of their 
preparation for teaching. 
Another adaptation of Karnes' data is found in the next 
table in which the ten courses are arranged in order of the 
descendilJ frequency of those 
college. 
who had had such a course in 
Table )0, College Mathematics Courses Studied by High School 
Teachers of Mathematics 
Names of Courses Number Per cent Number Ratio 
Studied Studied Helped (4) to (2) 
(1) (2) (3) (4) (5) 
College algebra •••••••••• 153 92 123 .so 
Differential calculus •••• 132 80 24 .18 
Plane analytic geometry •• 131 79 57 o44 
Integral calculus •••••••• 120 72 20 .17 
Solid geometry ••••••••••• 93 56 56 .60 
Solid analytic geometry •• 88 53 22 .25 
Trigonometry ••••••••••••• 81 49 81 1.00 
History of mathematics ••• 78 47 47 .60 
Modern (higher) algebra •• 71 43 30 .42 
Differential equations ••• 67 40 6 .09 
1/Karnes, op. cit., p. 134 
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This table is to be read, 153 high school teachers of 
mathematics out of the 165 who responded to the questionnaire 
had had a course in college algebra, they constituted 92 per 
cent of the high school teachers who responded, 123 of them 
felt that college algebra had been most helpful to them in 
their teaching of secondary school mathematics, and these 
constituted SO per cent of those who had had college algebra 
as part of their preparation for teaching. Table 28, like 
Table 27, lists only the ten most frequently studied courses 
out of the list of 30 courses in Karnes' compilation. A study 
of these two tables shows very clearly that there is little 
correlation between the college courses which are required of 
prospective teachers of secondary mathematics and the courses 
which they find are of help to them in their teaching. For 
example, 80 per cent of the respondents had had a course in 
differential calculus but only 18 per cent of them felt that 
this course had been helpful to them in their teaching. On the 
other hand, only 47 per cent of the respondents had had a course 
in the history of mathematics but 60 per cent of those who had 
had such a course felt that it had been helpful to them in 
teaching high school mathematics. 
Along this line of thought, Karnes made this comment: 
"Therefore, if the teachers do not have as much mathematics as 
certain groups think they should have, it is ·not so much the 
fault of the teachers as it is of those who build the mathematics 
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11 c~iculums and determine the requirements £or graduation." 
As the result of his study of the data he compiled and 
of the reports of the various national committees on the 
preparation of teachers of secondary school mathematics, 
Karnes concluded his dissertation by recommending two 
alternate curriculums for the training of teachers of 
mathematics for secondary schools. These proposed curricu-
Y lums are given in table 29. 
In his type I curriculum Karnes assigned 28.9 per cent 
of the total number of semester hours to specialized knowledge, 
21.1 per cent to professionalized knowledge, and 50 per cent 
to general knowledge. In his type II curriculum the corres-
ponding allotments are 20.3 per cent to specialized knowledge, 
14.1 per cent to professionalized knowledge, and 65.6 per cent 
to general knowledge • 
. · y 
Layton's master's thesis.--Layton made a study of the 
certification requirements for teachers of mathematifs in the 
48 states and the District of Columbia. He compiled data from 
state school laws, catalogs of state colleges, information 
supplied by the office in charge of certification in each of 
the states, and from replies received to letters sent to the 
1/ Karnes, op. cit., p. 145. Y ~ .. p. 206 
y William I. Layton, An Analxsis of Certification Re~uire­
ments for Teachers of Mathematics, Unpublished Master s Thesis, 
George Peabody College of Education, Nashville, Tenn., 1949 
Table 31. Karnes' Proposed Curriculums for the Preparation 
of Mathematics Teachers 
Names of Courses Type I Type II 
Sem.hours Sem.hours 
College algebra, trigonometry, and 
plane analytic geometry or general 
mathematics •• ••••••••••••••••••••••••••••• 
Solid geometrY•••••••••••••••••••••••••••• 
Differential and integral calculus •••••••• 
Advanced Euclidean geometry ••••••••••••••• 
Applied. ma.thematica •• •.••••••••••••••••••• • 
History of mathematics •••••••••••••••••••• 
Theory of equations •••••.•••••.••••••••••• 
Descriptive geometry •••••••••••••••••••••• 
Fundamental concepts of mathematics ••••••• 
Totals•••••••••••••••••••••••••••••••••••• 
Teaching of mathematics ••••••••••••••••••• 
General psycholO&Y•••••••••••••••••••••••• 
Educational psychology.••••••••••••••••••• 
Practice teaching and observation ••••••••• 
General methods of teaching ••••••••••••••• 
Tests and measurements •••••••••••••••••••• 
Principles of secondary education ••••••••• 
2 
9 
l 
6 
6 
6 
3 
3 
1 
...L 
37 
6 
3 
~ 
3 
3 
3 
Totals.................................... 27 
Courses to be selected from each of 
the following fields. (One field should 
be chosen as a minor with a second 
teaching subject in view.) Phyatcal 
sciences, literature, physical education, 
philosophy, art, languages................ ~ 
Grand totals•••••••••••••••••••••••••••••• 128 
9 
1 
6 
3 
2 
2 
3. 
.. 
26 
3 
3 
3 
6 
3 
-
l!it 
128 
'. 
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~ifying officer in each state. From these data he made a 
list of statements concerning the preparation of teachers of 
mathematics and submitted this list in the form of a questionnaire 
to the certifying officer in each state. He received 73 per 
cent replies to this questionnaire 
agreement on 17 key statements, as 
and these showed 
ll follows: 
essential 
"1-Requirement of either a definite grade in each 
course or a minimum average grade in all mathematics 
courses av.bmi11ted. for certification. 
2-A rec.ommendation from the college concerning the teach-
ing competency of the applicant. 
3-A certificate of good health from a physician. 
4-No re~rement of a score on the National Teachers' 
Examination. 
5-No certification of teachers by a federal bureau. 
For teachers in elementary schools: 
6-A bachelor's ~~ree 
7-A minimum of six semester hours in content mathematics 
consisting of a college course in arithmetic and one in 
general mathematics. 
8-Professional courses including practice teaching, educ-
ational psychology, observation, general psychology, gen-
eral methods of teaching, principles of education, and the 
curriculum, 
For teachers in secondary schools: 
9-No requirement of master's degree 
10-Eighteen semester hours in mathematics for a minimum 
and 24 semester hours as the optimum, including college 
algebra, trigonometry, plane analytic geometry, solid 
geometry, general mathematics, and calculus, 
11-Zighteen semester hours in professional~urses for 
a minimum and 24 semester hours as the optimum, including 
practice teaching, educational psychology, general psychology 
teaching of junior and senior high school mathematics, 
observation of teaching, tests and measurements. 
12-Training in rela'-a fields, especially physics, chemistry, 
economics, and astronomy. 
Y::::tayton, op.cit., P• 53 
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For junior college teachers: 
13-Certification as a requirement for teaching on this 
level. 
14-A master's degree with a major in mathematics. 
15-Courses in content to include college algebra, trig-
onometry, plane analytic geometry, calculus, solid geom-
etry, differential equations, theory of equations, and 
foundations of mathematics. 
16-A minimum of 18 semester hours and an optimum of 24 
semester hours in professional courses among which should 
be practice teaching, educational psychology, tests and 
measuremeats, and teaching of mathematics in the junior 
college. 
17-A background in related fields consisting of physics, 
chemistry, aetonomy, economics, and slide rule. 
Layton submitted this list of 17 requirements to "101 
carefully selected specialist• in mathematics who are inter-
ested in the training of teachers of mathematics." Six of 
these were returned because of poor addresses and he received 
f 
replies from 57 of the 95 which were presumably delivered. This 
was a response of 60 per cent. He secured affirmative responses 
on all 17 statements with percentages ranging from 70 per cent 
on number nine to 100 per cent on n~ber 12. With the exception 
ot statements numbered 4,9,11,13, and 16 the affirmative answers 
. 11 
were 90 per cent or over. 
He found that the certifying officers suggested the fol-
lowing courses for the preparation of teachers of mathematics 
for secondary schools (in order of frequency of mention), 
college algebra, trigonometry, plane analytic geometry, solid. 
geometry, general mathematics, calculus, arithmetic, theory of 
Y Layton, op.cit., p. 162 
13~ 
-equations, college geometry, mathematics of finance, solid 
!I 
analytic geometry, history of mathematics. 
Concerning the replies received from the "101 carefully y 
selected specialists", he made this statement: 
" ••••• without exception a majority of the members 
of the second jury advocated every point in which the 
greater number of the certification officers agreed. It 
"is believed that this high degree of agreement indicates 
considerable validity concerning the seventeen state-
ments in the second questionnaire." y . 
Matthews' doctor!s dissertation.--This study had as its 
purposes the determination of those concepts, skills, exper-
iences, and areas of information most useful to teachers of 
general mathematics in the high school and the description of 
a training program designed to make provision for such 
desiderata. 
By means of a questionnaire submitted to teachers of 
general mathematics, supervisors of high school programs 
containing general mathematics, and college professors engaged 
in the mathematical and professional training of high school 
mathematics teachers, Matthews sought to discover what these 
educators thought to be the significant elements of the 
mathematical and professional areas in a college program 
designed for training high school teachers of general 
mathematics. The respondents rated the value to teachers of 
1/ Layton, op. cit., P• 121. Y !21!•• p. 177 
for Teachers of 
Doctor 1s Disser-
Nashville, 1954 
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general mathematics of the mathematics courses usually taught 
in college by the graduated scale: great, moderate, little, or 
none. Arithmetic for teachers was regarded as the most import-
ant and then listed in order of importance: trigonometry, 
history of mathematics, business mathematics, co~lege algebra, 
shop mathematics, college general mathematics, mathematics of 
finance, solid geometry, slide Fule, surveying, plane analytic 
geometry, mathematical theory of statistics, descriptive 
geometry, intorductory astronomy, foundations of geometry, 
solid analytic geometry, differential calculus, college 
geometry, modern algebra~ integral calculus, and non-
Euclidian geometry. In the field of professional preparation 
the courses chosen for first and second rank were practice teach-
ing and teaching of secondary school mathematics. 
Osterhout's master's thesis.--In his study of the 
mathematics majors of Kansas State Teachers College of Emporia, 
!I Osterhout investigated the college grades of 49 men and 81 
women in the classes of 1917 to 1932, inclusive. He found that 
both the men and the women where higher in their mathematical 
scholarship than in their non-mathematical scholarship, that 
the men were higher than the women in both their mathematical 
and non-mathematical scholarship, that both the men and the 
women were higher in combined non-mathematical and mathematical 
JJ J'F.a W, Osterhout. Achievements of the Mathematical Ma.iors 
of the Kansas State Teachers Colleie of Emporia for the Years 
1911-1932 J,Unpublished Master's Thesis, Kalisas State Teachers 
College, ~poria, 1933 
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&eholarship than they were in the combined professional and 
mathematical scholarship, and that men were higher than women 
in non-mathematical-mathematical scholarship and in profess-
ional-mathematical scholarship. He found also that physics 
was the most common second major. 
Ottens' master's thesis.--Ottens made a continuation 
study of the class of 1931 at the Colorado State Teachers 
College at Greeley with particular attention to 'drop-outs'. 11 
He found that the greatest loss came at the end of the second 
year of college as shown in table 30. 
In explanation of the tremendous shrinkage at the end of 
the second year Ottens had this to say: "At Colorado State 
Teachers College the unusual loss at the end of the second 
year might well be explained by the fact that the life cert-
ificate to teach in the state of Colorado was granted upon y 
the completion of the two year course." Let us hope.that 
this condition has long since been modified. To start with 
a class of 495 and graduate only 81 at the end of four years 
seems incredible. Ottens fouad that men were more persistent 
. ll 
to finish their college work than were women. Judging from 
the mortality the persistency of either group could not have 
been very marked. 
1/ PaUl F. Ottens, A Four-Year Continuation Study of the Class 
of 1911 of the Colorado State Teachers College,Unpublished 
Master's Thesis, Colorado State Teachers College, Greeley,l931 
Y ~bid., p.l9. 1/ Ibid., p.24 
~able 32. Class of 1931, Colorado State 
Teachers College,Greeley 
Year Term Number Per cent 
{1) (2) (3) (4) 
1927-28 Fall 495 100 
Winter 439 gg 
Spring 408 82 
1928-29 Fall 297 60 
Winter 293 59 
Spring 280 56 
1929-30 Fall 113 23 
Winter 120 24 
Spring lOS 22 
1930-31 Fall ss lS 
Winter 84 17 
Spring Sl 16 
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Polton'a master's thesis.--Taking his data from the 
'Superintendent's Annual Report to the Department of Public 
. . ]bJ' 
Instruction', Polton maae a study of the content preparation 
of 743 teachers in southwest I~ in high schools with 
enrollments of 150 or less. He found that of all the mathe-
matics teachers, 20 per cent had majors in mathematics, 43.6 
per cent had minors, and the remaining 36.4 per cent had y 
neither a major nor a minor. He found that the. average preparat-
ion of all of the mathematics teachers was 16.7 semester hours 
lJ Russell c. Polton, A Stud~ of the Content Prei:ration of 
~eachers in Small Iowa Hi~ chools,Unpublished ster's 
Thesis, State University o Iowa, Iowa City, 1940 . 
y ills!·' p.38 
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~mathematics. For the academic subjects as a whole he found 
that the teachers in these subjects were adequately prepared 
in 65 per cent of the cases, inadequately prepared in 13 per 
cent of the cases, and that 22 per cent of the teachers of 
academic subjects had little or no preparation for their work. y 
For teachers in the non-academic fields these percentaaes were 
85, 3, and 12 respectively. He attributed the higher percent-
age of adequately prepared teachers of non-academic fields to 
the fact that such teachers were hired because of their special 
training in these fields but then were given academic subjects 
to teach for which they had little or no preparation. 
Rine'a 
literature, 
doct!l's dissertation.--From a study of current 
Rine developed criteria for the evaluation of 
pro~rams of. student teaching in secondary school mathematics. 
He then submitted his criteria to a 'jury of specialists in 
the teaching of secondary school mathematics'. As a result of 
. w . 
his study he.made this statement: 
"With respect to preparation for and admission to 
student teaching in secondary mathematics, the literature 
examined and the general opinion of the respondents to 
the questionnaire study support the following conclusions: (1) It is essential that, before beginning their work.in 
student teaching, students have a thd~ugh knowledge of 
the subject-matter content in the courses which they plan 
to teach. Courses in college algebra, trigonometry, analytic 
Polton, op.cit., p. 48. Y ~ .• p.58 
for 
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geometry, differential and integral calculus should be 
required as a minimum of course work; furthermore, it is 
recommended that all who are to do student teaching in 
seconiary school mathematics be encouraged to take such 
courses as solid geometry, history of mathematics, theory 
of equations, college geometry, and introduction to math-
ematical statistics. 
(2) It is recommended that the student become familiar 
with the basic principles of teaching at the secondary 
level. 
(3) It is recommendea that all students have a well rounded 
ceneral ed.ucation and a good command of the tools by which 
they can co~unicate thought with their fellow men. 
(4) It is essential that the student have at least a fair 
degree of scholarship in mataematics as well as in the 
total program of studies before he is permitted to do 
student teaching in secondary school mathematics. 
( 5) It is essential before the student begins his work in 
student teaching>'iiae have an understanding of the purposes 
of teaching secondary school mathematics and their 
relation to the broader aims of secondary education. 
(6) It is recommended that, before the student begins his 
work in student teaching, he demonstrate readiness. 
Schaaf's doctor's dissertation.--In developing a course 
. . l/ 
teach~rs of junior high school mathematics, Schaaf ·set 
himself the following purpose: " ••••• to develop a general 
technique for the scientific construction of professional 
content courses for the training of teachers and to exemplify 
this technique by applying it to the field of junior high 
school mathematics," 
By way of introduction he gave the following reasans 
?:/ for the failure of professionalized subject matter: 
"(1) A lack of proper foundation or fundamental 
knowledge of the general subject matter area above that 
1/ William Leonard Schaar, A Course for Teachers of Junior 
~igh School Mathe;atics,Doctor's Dissertation, Columbia University 
Teachers Collegeureau of Publications, Contributions to education 
#3~,New York, 1928 
?:/ fill·. p.2 
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of the secondary school level. 
( Z) No carry over between subject matter and 
professionalized subject matter. 
(3) Undue emphasis placed on 'content' and methods 
disregarding other professionalizing elements. 
(4) Training school work not included as an integral 
part of professionalized subject matter courses. 
(5) Inadequate administrative provision conducive to 
the actual functioning of professionalized subject 
matter courses." 
As a basis for deciding where to begin and how far to go 
with college courses in mathematics he sugged: "The content 
of college mathematics must reach down to a point where it ties 
in with what the student brings from the secondary level and 
steps up to the point where it serves as 
upon which to build further professional 
a solid foundation y_ 
contii111.t." 
As guides in developing a course for teachers of junior 
. y 
high mathematics he suggested the following: 11 (a) Recommenda-
tions of the National Council of Teachers for grades 7, 8, 9; 
(b) Topical summaries as given by chapter headings in eight 
prominent junior high school tests; (c) The objectives of 
junior high school mathematics as given by D. E. Smith and 
W. D. Reeve." W-ith only.slight modification these guides 
could serve equally well for senior high school teachers in 
training. 
Seaton's master's thesis. -- In a study based on the very 
limited data of only.52 teaching records, Seatonl/drew some 
l/ Schaaf, op. cit., p, 4 y Ibid., p. 10 
1/ Alexander Seaton, Training of Teachers and Efficiency in ~eaching High School Mathematics, Unpublished Master's Thesis, 
Colorado State Teachers College, Greeley, 1934. . 
_rather startling conclusions. He was seeking an answer to the 
question: "Has it been definitely established that pupil per-
formance runs pari passu with teacher training?" In doing so, 
he investigated the teaching results obtained by 26 women 
teachers and 26 men teachers who had 1122 pupils in algebra 
classes and 866 pupils in geometry classes. By comparing the 
teaching results with the preparation of the respective teach-
ers he arrived at the following conclusions: (1) Men are not 
as well prepared as women and are less efficient, (2) Longer 
training is good for women but a waste of time and effort for 
men. This second conG:lusion was based on his discovery that 
men with some graduate work did poorer teaching than those 
without any such preparation and that men with credit for 
special courses in the teaching of mathematics did poorer 
teaching than those who had had no such course. The reverse 
was true of the women teachers. After drawing these upsetting 
conclusions he stated that his data were too limited to admit of 
broad application. 
JJ Siedle 1s doctor's dissertation.--Siedle made "an analysis 
and comparison of the programs of study of 370 students who 
were graduated from the secondary school curriculum of the 
School of Education at the University of Pittsburgh, June 1933 
through 1937." He secured his data from the university regis-
trar and from the School of Education statistics. He stated 
that: "These data have been analyzed and compared with ' 
---
!/ Theodore A. Siedle, Curriculum Batterns in the Preparation 
of High School Teachers, unpublished Doctor's Dissertation, 
University of Pittsburgh,l93S 
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~epresentative practices and policies prescribed for the 
preparation of high school teachers by authorities through 
published bulletins, pamphlets, and researches." Speaking of 
the program of prepar~tion for teachers of secondary 
u 
mathematics, he said: 
"Mathematics is another sequential field in which 
students are required to take from 25 to 28 credits for 
a major. No mandatory first minor is indicated, but it 
may be inferred that physical science is suggested. 
Strange as it may seem, the suggestion becomes an actual 
situation to the extent that. 21 of the 35 cases selected 
physical science as the first-related teaching field." 
?J At another point he stated: 
"So, although the university ~ittsburggl majors 
in mathematics do not conform precisely to the recommend-
ations of the Mathematical· Association of America, the 
cases in which physics or physical science was selected 
as a first minor do approximate them very favorably." 
Another 'yard-stick' which he used was the certification 
requirements in secondary education of the Association of 
Liberal Art Colleges of Pennsylvania for the Advancement of 
Teaching for the year 1936. For mathematics teachers these 
. y 
certification requirements are given in the following table: 
1/ Siedle, op.cit., p.37. ?J ~.,p.39. l/ ~., p.43 
-
Table 33. Recommended Certification Require-
ments, Association of Liberal Art 
Colleges of Pennsylvania 
Names of courses 
Trigonometry, college algebra, 
and analytic geometry ••••••••••••••• 
Calculus •••••••••••••••••••••••••••• 
Synthetic or descriptive geom ••••••• 
Advanced algebra ••••••••••.•••••••••• 
Mathematics of investment ••••••••••• 
Statistics •••••••••••••••••••••••••• 
Introductory physics ana 
another science ••••••••••••••••••••• 
It was suggested that desirable 
additional preparation in math-
ematics include: 
Advanced calculus and different-
Semester 
hours 
2 
6-8 
6 
3 
3 
3 
3 
12 
ial equations or mechanics.......... 6 
Projective geometry or solid 
analytic geometry••••••••••••••••••• 3 
Additional algebra.................. 3 
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As can be seen in the table, the recommended minimum 
preparation in mathematics is 24 semester hours with 12 or 
more hours to be included for the optimum. 
Slack's doctor's dissertation.--As part of the work 
toward his doctorate, Slack devised a course "for developing 
~ Joseph Lowell Slack, An Experimental Course for Developing ~aohi~ Competence in Secondary School Mathematics,Unpublished 
Doctor s Dissertation,Leland Stanford Junior University, 
Stanford,Cal.,l94S · 
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-t.aching competence in secondary school mathematics" and tried 
out this course during the fall semester at Chico State 
Teachers College in the academic year 1948-49 and during the 
summer quarter of 1949 at the School of Education, Leland 
Stanford University. In preparing this course he sought 
!I 
answers to the following questions: 
111-What special competencies are needed by the 
classroom teachers of secondary school mathematics? 
2-Which of these can and should be developed through 
a course designed for the purpose? 
3-What experiences should be provided those in train-
ing which will lead to the development of these 
competencies? 
4-How effective are these experiences in producing 
the desired results?" 
In justification of such a course he quoted from various 
reports of commissions and committees dealing with the 
preparation of teachers of secondary school mathematics and 
pointed out that such reports "have almost unanimously 
recommeaded that a course concerned with c~rriculum construct-
ion and methods of teaching mathematics be included as an 
integral part of a prospective mathematics teacher's y 
professional training." 
In further justification he sent out questionnaires to y 
teachers of secondary mathematics and to members of the 
w California Mathematics Council. There were replies from 76 
teachers and 40 of these said that a course in methods of 
teaching mathematics was their most valuable course or experience. 
'!/ iliack, op.cit., p. 1. Y Ibid., p.4. l/ Th!!!·, p 20 
w Th.!!!.·, p 27 
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~n commenting on the inadequacies of the preparation of 
beginning teachers, 105 members of the California 
Mathematics Council made 163 replies. The reason most 
frequently given (24 times) was "inadequate knowledge of 
fundamental concepts of mathematics" two others said "have 
not had enough advanced mathematics". Thus it can be seen 
that one quarter of those who replied emphasized knowledge 
of subject matter as of prime importance in the preparation 
of teachers of secondary mathematics. 
wi!th respect to the jjiQ:E!cpose for the course Slack made 
the statement: "The over all objective of this course is to 
provide the experiences necessary to develop the particular 
knowledges, skills, attitudes, appreciations, and abilities 
characteristic of and peculiar to the competent teacher of y 
secondary mathematics." He broke this down into three 
questions: "1-What is a competent teacher of secondary 
mathematics? 2-What are;the particular knowledges, skills, 
attitudes, appreciations, and abilities characteristic of and 
peculiar to such a teacher? .)-What experiences should be 
' y 
provided to develop these attributes?" 
In answer to his first ~uestion Slack used a duplicated 
report, 'Preliminary Investigation of Teaching Competence' 
prepared by Professor Lucien B. Kinney for use in his teacher 
education seminar during the summer quarter at Stanford 
1J-s1ack, op. cit., p.36. ~ ~., p. 37 
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-University in 1947. In this report he found that a competent 
teacher must fulfull six roles, i.e.: "1-A director of 
learning, 2-A counselor and 1uidance worker, 3-A mediator of 
the culture, 4-An effective member of the school community, 
5-An effective liason agent between the school and the community, 
11 
and 6-A .member of the profession." Within each of these roles, 
"factors of teaching competence" were set up. The factors were 
descriptions of the knowleaces, skills, attitudes, appreciations, 
and abilities expressed in behavioral terms. 
In setting up his course Slack made the following basic y 
assumptions: 
111-The experiences provided b~ the course should 
point directly toward the realizat1on of the objectives 
2-Students will have a ftrong background of academic 
training in mathematics prior to enrollment--at least 
a college minor 
3-Students will have completed certain course work in 
their professional sequence including introductory .courses 
in educational psychology, educational sociology, 
educational hygiene, and principles and methods of 
secondary education, and 
4-Students will enroll in the course for the purpose of 
preparing themselves for mathematics teaching in second-
ary schools." 
On the basis of his assumptions and his investigations 
ll Slack outlined the course in the following manner: 
"I-Why teach mathematics? •••••••••••• 6 
II-What mathematics should be taught. 6 
III-How should mathemati.cs be taught • • 38 
meetings 
II 
II 
!/Slack, op. cit., p. 39. ~ ~., p.4S. l/ ~ .• p.49 
P~ III was sub-divided into ~hese four parts: 
A-How do pupils learn mathematics ••• l5 meetings 
B-What are some of the effective 
methods and techniques of 
teaching mathematics •••••••••••••• l2 meetings 
C-How should multi-sensory aids 
be used in the teaching of 
mathematics ••••••••••••••••••••••• 6 meetings 
D-How should mathematics ins-
truction be evaluated ••••••••••••• 5 meetings" 
After teaching the course twice and evaluating it by a 
variety of means, Slack decided that: "It appears evident----
that the course has been relatively successful in achieving 
this objective, i.e., to develop the particular knmwledges, 
skills, attitudes, appreciations, and abilities character-
istic of and peculiar to the competent teacher of mathematics." y 
Wadsworth's master's thesis.--Wadsworth made an analysis 
; 
of the theories and practices in the preparation of mathematics 
teachers in teachers colleges. His investigation covered 
28 selected teachers colleges and normal schools. He used 
these procedures: 1-An analysis of the catalogs of the 28 
colleges and normal schools, 2-An intensive analysis of the 
10 most frequently offered courses, 3-A questionnaire study of 
the instructors of these 10 courses whose names were furnished 
by the respective coll~ge presidents. He found the £0llowing 
1/Slack, op.cit., p. 102 
Y John J, Wadsworth, An Analysis of Theories and Practices in 
the Preparation of Mathematics Teachers in Teachers Colleges, 
Unpublished Master's Thesis, Colorado State Teachers College, 
Greeley, 1933 
l/ 
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_10 courses constitued 61.7 per cent of the total frequency of 
offerings and they were offered in 65 per cent of the college• 
covered by the study: 
Table 34, Courses Offered in Various Teacher 
Training Iastitutions 
Names of Courses Number of 
Institutions 
(1) (2) 
College algebra,,,,,,,,,,,........ 23 
Analytic geometry................. 22 
Trigonometry•••••••••••••••••••••• 20 
Differential calculus............. 18 
Integral calculus................. 18 
Advanced calculus................. 17 
Solid geometry.................... 16 
Mathematics for intermediate 
teaching•••••••••••••••••••••••••• 16 
Mathematics for high school teaching.......................... 15 
History of mathematics,,,,,,,,,,,, 14 
As a result of his study Wadsworth set up the following 
criteria for curriculum making in tea&Ber preparation insti-
1/ 
tutions: 
"1-Teacher education must: (a) provide for the cul-
ture of the prospective teacher, (b) give him knowledge, 
techniques, and appreciations essential to his profess-
ion. 
2-Institutions engaged in the education of teachers 
should lead rather than follow in the development of 
programs which atteapt to modify the public school 
curriculum." 
1/ Wadsworth, op. cit., p. 42 
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~y's master's thesis.--In his study of 576 teachers 
with less than one year of experience in 434 fully accredited 
high schools of Nebraska during the school year 1939-1940, 
11 
Weekly~- found that new and inexperienced teachers had made 
preparation well above the minimum requirements 6or certific-
ation as teachers in the academic fields. He found also that 
the median number of semester hours of subject matter prepar-
Y 
ation for teachers of mathematics was 18.9. He quoted Volume 
VI of the National Survey of the Education of Teachers in part 
as follows: " ••••• this general education should include a 
scholarly mastery of the subject or subjects to be taught and 
;) 
of the subjects most closely related to them." 
Jd 
Wilson's doctor's dissertation.--Wilson made a study 
tracing the trends in elementary and secondary school math-
ematics over the past thirty years. In doing this he read the 
literature pertaining to mathematics for each of the decades 
1918-1928, 1928~1938, and 1938-1948. This he did in five main 
areas, i.e., !~Reports of national committees, 2-Research in 
elementary and secondary school mathematics, 3-The writings 
of authorities, 4~Mathematical text books, 5-Courses of study 
for elementary and secondary school mathematics. 
!l Harry E. Weekly, The Professional and Sub ect Matter Pre -
aration of New and Inexper enced ebras a H gh School eachers, 
Unpublished Master 1s Thesis, University of Nebraska, Lincoln 11940 
y l!2.M• 1 p.4lo ;) !!2.!!!.• I P•4 
Ji/~ack Douglas Wilson, Trends in Elementary and Secondary 
School Mathematics,unpublished Doctor's Dissertation, Leland 
Stanford Junior University, Stanford, Cal., 1949 
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Much of his material is irrelevant to this present 
study, but he did find certain implications for the pre-
stated that these 
of secondary teachers of mathematics. 
!I included: 
service education 
l A good course in statistics. 
He 
2 k good course in applied mathematics as it pertains 
to such fields as industry, aeronautics, business, 
etc. This is to include field trips, first hand 
experience, class room discussions. 
3 - A course in the mathematics of finance. 
4 - A treatment of the history of mathematics (a one 
semester course in history of mathematics and 
attention called to historical aspects of 
various topics in the regular mathematics 
classes. 
5 - Some field work in mathematics such as the use 
of simple surveying instruments. 
6 - Training in the use of audio-visual aids. 
7- ~familiarity with social problems. 
Summary of Theses and Dissertations 
The background material for this chapter consisted of 
25 research papers which included 18 master's theses and 
seven doctor's dissertations. Inasmuch as each of these 
was based in part on the research of many others, it seems 
safe to assume that collectively the represent at least 
half of the research that has been done in the past thirty 
!/Wilson, op. cit., p. 459. 
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Table 35. Research Studies Reviewed in this Chapter 
Author Master's Doctor's Year State 
(1} (2} (3} {4l {51 
Anderson X 1929 Colorado 
Baker X 1927 Colorado 
Brown X 1954 Massachusetts 
Bryant X 1929 Kentucky 
Carlson X 1939 Colorado 
Casey X 1940 Alabama 
Charlesworth X 1928 Colorado 
Jilvans X 1930 New York 
Fillinger X 1932 Colorado 
Fishbaugher X 1936 Minnesota 
Jackson X 1935 Minnesota 
Karnes X 1940 Tennessee 
Layton X 1949 Tennessee 
Matthews X 1954 Tennessee 
Osterhout X 1933 Kansas 
Ottens X 1931 Colorado 
Pol ton X 1940 Iowa 
Rine X 1952 Tennessee 
Schaaf X 1928 New York 
Seaton X 1934 Colorado 
Siedle X 1938 Pennsylvania 
Slack X 1948 California 
·Wadsworth X 1933 Colorado 
Weekly X 1940 Nebraska 
Wilson X 1949 California 
years in the field of the preparation of teachers of secondary 
school mathematics. 
The earliest study included here is that of Baker which 
was made in 1927 and the most recent are those of Brown and 
of Matthews both of which were ma'e in 1954, As can be seen 
from table 35, the colleges at which the work was done are 
located in 12 different states scattered from Massachusetts 
on the east coast to California on the west and from Minne-
sota in the north to Alabama in the south. Thus they may be 
said to represent a good cross section of the effect of geo-
graphical influences upon the problem under consideration. 
Table 35 is read; Anderson made a research study in the 
field of the training of teachers of mathematics for second-
ary schools as a part of his work toward a master's degree. 
He did this work in 1929 at some college or university in 
the state of Colorado. 
Eight of the 25 studies reviewed were made in Colorado, 
seven of them at the State Teachers College at Greeley and 
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one, that of Filinger, at the University of Colorado at 
Boulder. They were all master's theses. The seven done at the 
State Teachers College at Greeley were done in the 11 year 
per~od from 1927 (Baker) to 1938 (Carlson). This would seem 
to indicate that during that period some member of the faculty 
of the graduate department of that college was greatly inter-
ested in the problem of preparing teachers to teach mathematics 
in secondary schools. 
There are certain ideas which recur in many of these 
studies. · These are tabulated in table 36. Fifteen of the 
studies made specific recommendations concerning the number 
of semester hours and the actual courses required for a major 
in mathematics. These are tabulated in table 37. 
"' \ " 
Table 36. 
,.. 
Some Ideas Concerning the Preparation of 
Teachers of 0econdary bchoo1 Mathematics 
Found in 'l'heses and Dissertations 
Authors 
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3 - Broad preparation in math. M I I I · r:1 M 1v1 M 
4 - Related fields M M M M M · r.-1 I 
5 - Practice teaching in math . ' M I I I M I 
6 - Broad general education 
7 - Psychology of education 
8 - Observation 
9 - Applied mathematics 
10 - Non-Euclidean geometry 
ll - Practical fields 
12 - In-service training 
13 - Curriculum building 
14 - Co-operation 
15 - Five year plan 
16 
17 
Love and enthusiasm 
Junior high course 
.tv I 
M 
'M' means the idea was mentioned by the author named. 
'I' means the idea was implied by the author named. 
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The ideas given in table :36 -."-.. are listed in order of 
descending frequency of mention or implication by the authors 
of theses and dissertations. Some of them duplicate ideas 
we found in the reports of national committees and in the 
periodical literature. These ideas found in the theses and 
dissertations are as follows: 
1 - lviany of these teaching mathematics in our secondary 
schools are inadequately prepared. This may be due to the 
fact that they trained as teachers of non-academic subjects 
and were given classes in mathematics to fill out their 
programs or it may be due to the fact that they trained as 
teachers of mathematics in colleges which offered too few 
courses in mathematics and they took all that were offered. 
2 - Prospective teachers of mathematics should be 
required to take courses constituting what might be called 
a core curriculum consisting of: 
College Algebra •••• J semester 
Trigonometry ••••••• 3 semester 
Analytic geometry •• 3 semester 
Solid geometry ••••• 3 semester 
Differential and 
integral calculus.~semester 
Total ~0 semester 
hours 
hours 
hours 
hours 
hours 
hours 
3 - Those planning to teach mathematics in secondary 
schools need courses in mathematics far beyond any courses 
they will be called upon to teach. This additional work in 
content •aterial would be chosen from the courses listed in 
table }~. 
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4 - The mathematics majors in teacher training institutions 
should be required to pursue a second major or a minor in a field 
closely related to mathematics. The field most often suggested 
is that of the physical sciences with physics leading the list. 
5 - Prospective teachers of secondary school mathematics 
should do practice teaching in mathematics under competent super-
vision. They should be required to demonstrate their ability to 
teach mathematics effectively before being allowed to undertake 
this practice teaching. 
6 - Teachers of mathematics like all other teachers must 
be given a well rounded general education along with the 
special training required for teaching their chosen subject. 
7 - A course in the psychology of education is an 
essential part of the training of every teacher and teachers 
of mathematics are no exceptions to this rule. 
8 - Students in training to become teachers of mathematics 
should be given numerous opportunities to observe a master 
teacher in a demonstration school teaching classes in various 
mathematical subjects. 
9 - The training of every teacher of mathematics should 
include one or more courses in applied mathematics. 
10 - This idea and those that follow were found in the 
thesis or dissertation of Just one author in each instance. 
Since they seem to be ideas worthy of consideration, they 
have been included in spite of this limited mention. 
Every prospective teacher of mathematics at the secondary 
level should be required to take at least one course in non-
Euclidean geometry, 
11 - Students planning to teach mathematics should seek 
experience in practical fields of work where mathematics is 
used, Some of the fields suggested were surveying, banking 
and selling, 
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12 - Teacher training institutions should provide in-
service training for teachers of mathematics by means of which 
they could augment their under-graduate training, 
13 - One writer, Slack, felt that a course in curriculum 
building in mathematics would be helpful to prospective 
teachers in that field. 
14 - Karnes urged co-operation between the departments of 
mathematics and education as a means of furthering the best 
interests of students in training to become teachers of 
mathematics. 
15 - According to Jackson the ideal program for the 
training of mathematics teachers would consist of four years 
of content courses in mathematics plus a fifth year of 
professional work. 
16 - Layton expressed the opinion that only those with a 
genuine love and enthusiasm for mathematics should be permitted 
to teach it or to prepare to teach it. 
17 - The entire dissertation written by Schaaf was a 
treatise on a special course of preparation for those planning 
to teach mathematics in junior high schools. 
The writers whose theses and dissertations supplied the 
ideas tabulated in table 36 were as follows: 
Column Author Column Author 
2 Henry M. Anderson 13 Huston T. Karnes 
3 Claude Baker 14 William I. Layton 
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4 liichard G. Brown 15 Edward H. Matthews 
5 Gnar o. Bryant 16 Fred W. Osterhout 
6 Kenneth P. Carlson 17 Toivo .c;. Rine 
7 Samuel J. Casey 18 William L. Schaaf 
8 H. W. Charlesworth 19 Theodore A. Siedle 
9 Catherine Evans 21ll J. L. Slack 
10 Charles J. Fillinger 21 John J. Wadsworth 
11 Glenn E. Fishbauger 22 Harry E. Weekly 
12 Harvey o. Jackson 23 J. D. Wilson 
In line with the idea that prospective teachers of 
mathematics need extensive training in content courses in that 
subject far beyond any courses which they will be called upon 
to teach, all of the courses named by the various writers of 
themes and dissertations have been tabulated in table 37. 
Here we see again the cluster of asterisks beginning with the 
line 'College algebra' and ending with the line 'Plane analytic 
geometry' which emphasizes the idea of a core curriculum. The 
course in solid geometry is listed somewhat below this group 
but it, too, is a pl. rt of the core as can be judged from the 
fact that it was mentioned by six different writers of research 
papers. 
The number of semester hours of content mathematics ranges 
from a minimum of 18 recommended by Casey, Layton and Rine to 
a maximum of 37 recommended by Karnes. 
It is evident that the fifteen writers who made mention of 
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Table 37. Recommendations of Authors of Research Papers 
J:. 
CD 
1=1 J:. ~ .Cl .. .p 
0 CD ~ 1=1 ~ J:. Ill ~ ~ 0 Ill 1=1 1l CD 0 1=1 s:. J:. ~ t> ~ Ill CD 0 g ~ 0 CD Q) ""' .!<: E .p .p Ill Ill Ill ! .; t: Ill r-l Ill () t' .p 1=1 CD 't$ r-l J:. al ""' ""' ~ Qj Qj ""' ""' al ""' Recommendations 11:1 11:1 11:1 0 
""' ""' 
1<:: ..:I ::;: p:: 1:/) :;. ~
(1) 2 3 4 2 6 7 8 9 10 11 12 13 14 1$ 16 
Semester hours of 
content mathemat 1c s, 
Min!Dnun. • ••••••••••••• 18 20 26 18 18 25 
Maximum. • ••••••••••••• 32 27 24 23 30 37 24 33 28 
Methods of teaching 
mathematics ..•.•.•••• 
* * * * * * * * * History of 
mathematics •••••••••• 
* * * * * * * * * * 
College 
algebra •••••••••••• 
* * * * * * * * * * * * * 
Trigonometry ••••••••• 
* * * * * * * * * * * * * 
Calculus ••••••••••••• 
* * * * * * Differential 
calculus .........•• 
* * * * * * II).tegral 
calculus •.. .......• 
* * * * * Plane analytic 
geometry ••••.•••••• 
* * * * * * * * * * * * 
Statistics ••••••••••• 
* * * * * Foundations of 
mathematics . ..•.••• 
* * 
Higher algebra ••••••• 
* * 
Solid geometry ••••••• 
* * * * * * 
DHferential equations 
* * * * * 
Theory of equations •• 
* * * * * * 
{concluded on next page) 
Table 37• (concluded) 
Recommendations (1) ~ 3 4 
Plane geometry •••••• 
Arithmetic •••••••••• 
Solid analytic 
geometry •....••••• 
Projective 
geometry ....•••.•• 
Advanced calculus ••• 
. Theory of 
functions ••••••••• 
Elementary 
analysis •••••••••• 
College geometry •••• 
Advanced geometry ••• 
Business 
mathemat lea ••••••• 
Shop mathematics •••• 
Slide rule ..........• 
Modem geometry ••••• 
Advanced algebra •••• 
Descriptive 
geometry •••••••••• 
Theory of numbers ••• 
Applied 
mathemat lea ••••••• 
Gener8l. 
mathematics ••••••• 
Mathe mat lea of 
finance ••••••••••• 
Algebra ••••••••••••• 
* 
First related subject, 
Physics ••••••••••••• 
* Chemistry ••••••••••• 
Author Column 
2 
3 
Henry M. Anderson 
Claude Baker 
5 
* 
* 
~· 
6 
A 
9 
Richard G. Brown 
Gnar o. Bryant 
Samuel J. Casey 
Charles J. Filinger 
Glenn E. Fishbaugher 
Harvey o. Jackson 
b 7 
* 
* 
8 9 
* 
* * 
* 
* 
* 
* 
Column 
10 
11 
12 
13 14 
15 
16 
158 
io 11 1~ l3 14 15 lb 
* 
* 
* * 
* 
* 
* 
* 
* 
* 
* 
* 
* * 
* * 
* * * 
Author 
Huston T. Kames 
William I. Layton 
Edward H. Matthews 
Toivo E. Rine 
Theodore A. Siedle 
John J. Wadsworth 
J. D. Wilson 
specific courses were on the whole in favor of a specific 
course in methods of teaching mathematics and of a course 
in the history of mathematics. 
In table 37 an asterisk (*) indicates that the author 
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of that particular research paper made a definite recommendation 
that such a course should be a part of the training of every 
prospective teacher of secondary mathematics or he implied in 
some way that he approved of such a recommendation. The basis 
for each of the columns, number (2) through (16) is given below. 
Anderson (column 2) made mention of the fact that at the 
State Teachers College at Greeley, Colorado, 32 semester hours 
were required for a major in the field of mathematics. 
Baker (column 3) listed all the courses which he found in 
the offerings of 100 institutions for teacher training in order 
of frequency of offering. His list ran to 123 different courses 
many of which were offered at only one institution. The courses 
marked in column (3) are the ten having the greatest frequency 
of offering. 
Bwown (column 4) made a list of the courses which graduates 
of the School of Education at Boston University had found helpful 
in their teaching of secondary school mathematics. He placed 
them in rank order as determined by the percent of those who had 
had a given course who later found it helpful in their teaching. 
The courses marked in column (4) are the ten highest on Brown's 
list. With the single exception of statistics these courses are 
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all recommended by the School of Education of Boston University. 
The course which was found helpful by 91.6 percent of the 
respondents who had had such a course was Elementary Statistics. 
The course recommended by the School of i!:ducation of Boston 
University was Mathematical Statistics which attained a score 
of 61.0 percent. 
Casey (column 6) listed the courses required for a major 
in mathematics by the nine colleges in Alabama which prepared 
teachers for teaching in secondary schools. The courses marked 
in column 6 are those required by at least six of the nine 
colleges. 
Bryant (column 5) •ade a definite recommendation that the 
courses marked in column 5 should be required of all those 
preparing to teach mathematics in secondary schools. 
Fillinger (column 7) listed the courses which his 
respondents had had in rank order based on the mean number 
of semester hours in each course. The courses marked in 
column 7 are the five highest on his list. The 23 semester 
hours of work in mathematics is the sum of the means of these 
five courses. Fillinger made a definite recommendation that 
a course in methods of teaching secondary mathematics should 
be required of every prospective teacher in that field. 
Fishbaugher (column 8) found that nearly all of the 66 
colleges p~eparing teachers of mathematics which he investigated 
required a course in methods of teaching mathematics. The 
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courses marked in column 8 are those studied by 47 percent or 
more of the college professors of mathematics in the 66 colleges. 
Jackson (column 9) based his study on a study of the 
catalogs of 14 universities, 14 colleges, and 9 junior colleges 
which prepared teachers of secondary school mathematics. The 
courses marked in column 9 are the 12 highest in frequency of 
listing in the catalogs of these 37 institutions. 
Karnes (column 10) outlined two types of curriculums for 
the preparation of prospective teachers of secondary mathe-
matics. The courses marked in column 10 are those given in 
his Type I curriculum. The minimum number of semester hours 
of mathematics is that required in the Type II program and the 
maximum is the amount required in his Type I curriculum. 
Layton (column 11) based his list of courses on the 
frequency of mention by the office in charge of certification 
in the various states as desirable courses for those preparing 
to teach mathematics in secondary schools. The minimum number 
of semester hours of mathematics, eighteen, and the maximum 
number, twenty-four, were party of his statement number 10 
which was one of 17 key statements approved by the certifying 
officers in the various states. Physics was the first named 
course in the list of courses suggested as desirable training 
in related fields. 
Matthews (column 12) listed the mathematics courses in 
rank order based on their importance to teachers of general 
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mathematics in h~gh schools, The courses marked in column 12 
were the 10 highest on Matthews' list. 
Rine (column 13) developed criteria for student teaching 
in secondary school mathematics by making a study of the 
currant literature, He submitted his criteria to a "jury of 
specialists in the teaching of secondary mathematics', The 
10 courses marked in column 13 include five which he idenitifed 
as 'required as a minimum of course work' and five others which 
he recommended as courses which 'all who are to do student 
teaching in secondary school mathematics should be encouraged 
to take', The minimum and maximum number of semester hours 
of course work in mathematics listed in column 13 are the 
writer's estimate of the time needed for the minimum of five 
and the complete list of ten suggested by Rine, respectively. 
Siedle (column 14) mentioned the minimum and maximum of 
hours required for a mathematics major at the University of 
Pittsburgh, These are the figures given in column 14. The 
courses marked in column 14 are those recommended by the 
Association of Liberal Arts Colleges of Pennsylvania for the 
Advancement of Teaching. Physics is marked as the first 
course in related fields because Siedle found that 21 out of 
35 mathematics majors had selected it as their first related 
teaching field, 
Wadsworth (column 15) made anaanalysis of the catalogs 
of 28 selected colleges and normal schools which prepared 
teachers of mathematics for secondary schools. The nine 
courses marked in column 15 are those which constituted 
61.7 percent of the total frequency of offerings and they 
were offered in 65 percent of the colleges covered by the 
study. 
163 
Wilson (column 16) made a study tracing the trends in 
elementary and secondary school mathematics over the past 30 
years. The courses marked in column 16 are those which Wilson 
mentioned specifically, not as the complete program of prepar-
ation of teachers of secondary school mathematics but rather 
as courses that should be added w the usual curriculum 
prescribed for this purpose. 
The rather long list of courses given in table 34 calls 
attention to the fact that th•re never has been a nationally 
accepted uniform curriculum for the preparation of prospective 
teachers of mathematics. In the list there are undoubtedly 
duplications because of the fact that the--sameocourseAaatiil;rial 
has been called by different names in different colleges. 
For example, higher algebra marked in columns four and eight 
is probably the same course as advanced algebra, marked in 
column 14. In spite of this diversity in naming and in spite 
also of the seeming lack of uniformity in the findings of the 
15 research papers represented in the table, there is a very 
definite pattern through all of them. The first facet of this 
pattern is in the number of semester hours of mathematics 
recommended as the maximum for the preparation of teachers of 
secondary school mathematics. These recommendations range from 
a_low of 20 to a high of 37 with a mean of 27.5 semester hours. 
In other words, an average of nine semesters work in content 
mathematics. The second common recommendation is that each 
prospective teacher of secondary mathematics should have a 
course in methods of teaching mathematics in secondary schools. 
Such a course is specifically mentioned by nine of the 15 
authors represented in the table. Slack, who is not represented 
in the table, wrote his entire paper on the subject of a methods 
course for mathematics teachers. Thus of the 16 who made some 
specific recommendations concerning courses 10 definitely 
specified a course in methods of teaching secondary school 
mathematics. But more obvious than either of these is the 
core of a curriculum for the preparation of teachers of 
secondary school mathematics. 
An examination of the table shows that practically all of 
the authors recommended courses in college algebra, plane 
trigonometry, plane analytic geometric, and the calculus. It 
we assume three semester hours for each of the first three 
courses and six semester hours for the calculus we have 15 
semester hours. To this we must aad the course in history 
of mathematics which was recommended by 10 out of the 16 
authors represented in the table. This makes a total of 18 
semester hours of content work in mathematics which would 
form the firm core of any curriculum for the training of 
prospective teachers of secondary school mathematics. Other 
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courses in mathematics could be offered as electives depending 
upon the facilities of the college and the needs of the students. 
Two other aspects of a basic pattern which are evident in 
these research papers are aminor in some closely related field, 
preferably physics or physical science, and student teaching 
under supervision of one or more courses in secondary school 
mathematics. 
A re-reading of chapters II, III, and IV will reveal certain 
recommendations and ideas common to the reports of national 
committees, the periodical literature, and the research papers. 
These common recommendations and ideas constitute the essence 
of the thinking of the leaders in the training of teachers of 
mathematics over the past three decades. They are the ones 
chosen to serve on national committees because of their prominence 
in the mathematical fiel4. They are the ones sufficiently 
interested in mathematics and the training of teachers of 
mathematics to write magazine articles, bulletins, and monographs 
on their chosen subject. And they are the ones who were 
interested in furthering their own preparation in mathematics 
and did research work in that field. In a real sense they are 
the ones who have guided the thinking of those concerned with 
teacher training in so far as preparation of mathematics teachers 
is concerned. 
The recommendations and ideas expressed by many of these 
leaders are summarized in table 38. 
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_Table 38. Some Recommendations and Ideas Common to the 
Reports of National Committees; Periodical 
Articles, Bulletins and Monographs; Research 
Papers. 
Recommendations 
and 
Ideas 
(1) 
Recommendations 
Reports of 
National 
Committees 
(2) 
1-Broad training in math. 7 
2-Core curriculum 5 
3-Methods of teaching math. 5 
4-History of mathematics 3 
· 5-Practice teaching in math. 2 
6-Work in related fields 6 
7-Work in applied mathematics 1 
8-0bservation in demon.school -
9-Work in non-Euclidean geom -
lO-Use of multi-sensory aids 1 
11-Psycholegy of education 3 
12-Well rounded general educ. -
13-Minimum semester hours 
14-Maximum semester hours 
15-Average semester hours 
Ideas 
24 
36 
31 
16-Professionalize content 1 
l;to;.Speeiil personality .traits 3 
18-Failures due to poor 
teaching 4 
19-Inadequate preparation 2 
20-Laboratory method 1 
21-Practical fields 
22-Three units h.s.mathematics 1 
23-In-service training 
24-Co-operation 
Periodical 
Articles, 
etc. 
(3) 
15 
12 
11 
9 
5 
9 
5 
2 
2 
1 
2 
24 
40 
29 
2 
2 
3 
-1 
2 
2 
1 
4 
Research 
Papers 
(4) 
8 
9 
9 
10 
~ 
2 
2 
1 
-
3 
3 
18 
37 
29 
-1 
-9 
1 
1 
1 
The table is read; 7 reports of national committees; 15 
periodical articles, and 8 research papers recommended broad 
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~raining in content courses in mathematics for all prospective 
teachers of secondary school mathematics 
The other recommendations were as follows: 
2-The curriculum for those preparing to teach secondary 
mathematics should be built around a core consisting of:-
College algebra ••••••• 3 semester hours 
Solid geometry •••••••• 3 semester hours 
Trigonometry •••••••••• 3 semester hours 
Analytic geometry ••••• 3 semester hours 
Differential and 
integral calculus ••••• 8 semester hours 
Total •••••••••••••••• ~ semester hours 
3-Every prospective teacher of mathematics should have 
one or more special methods courses in the teaching of mathe-
matics. 
4-Those who plan to teach mathematics should have at 
least a one semester course in the histDry of mathematics. 
5-Toward the end of their period of preparation those 
who are training as mathematics teachers should teach mathe-
matics at the secondary level under supervision after they 
have demonstrated readiness to do so. 
6-A minor (or even a major) in a field closely related 
to mathematics should be a part of the preparation of every 
prospective mathematics teacher. The field most often pro-
posed is that of the physical sciences. 
7-Some work in applied mathematics should constitute a 
part of the preparation of every prospective teacher of sec-
ondary school mathematics. 
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8-Students in training to become teachers of mathematics 
should have frequant opportunity to observe the work of a 
master teacher of mathematics in the demonstration school. 
9-All those who hope to teach mathematics in junior or 
senior high schools should be required to take at least one 
course in non-Euclidean geometry. 
10-A course in the use of multi-sensory aids is an essen-
tial part of the training of every prospective teacher of 
mathematics at the secondary level. 
11-0ne or more courses in the psychology of education 
should be included in the training given to mathematics 
students in teachers colleges if they intend to teach that 
subject at the secondary level. 
12-All prospective teachers regardless of the field or 
level for which they are preparing should have a well rounded 
general education supplementary to their training in their 
chosen fields of specialization. 
l3·through 15 indicate the range of recommendations 
concerning the amount of work in content courses in mathematics 
which should constitute a major for those preparing to teach 
mathematics. An average of 30 semester hours comes very close 
to representing the combined thinking of all the writers whose 
material was read in preparation of chapters II, III, and IV. 
The first ten recommendations deal particularly with the 
preparation of teachers of secondary school mathematics. The 
~rst seven of these were found in all three types of 
literature which formed the basis for these three last 
chapters: i.e.,Reporta of National Committees, Periodical 
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Articles, Bulletins, and Monographs; and Research Papers. ,·c" 
The remaining three were proposed by one or more writers in 
each of two of these types of written material. 
In view of this fairly general agreement as to the 
required preparation of prospective teachers of secondary 
school mathematics, the writer of the present paper has chosen 
these ten recommendations together with the average of JO 
semester hours of content courses in mathematics as the criteria 
by which to evaluate the two curriculums under investigation. 
The comparison and evaluation of these two curriculums will 
be discussed in chapter V. 
The ideas which seemed to find wide acceptance by writers 
of the three types of material reviewed may be regarded as 
suggestions. These suggestions will help a particular faculty 
to decide on the curriculum to be offered and the method of 
presentation but they are not of sufficient importance to be 
used as evaluative criteria. In brief they were as follows: 
16-The content material in mathematics should be 
professionalized in all courses for prospective teachers of 
mathematics. 
17-0nly those with special personality traits should be 
permitted to train as teachers of mathematics. Chief among 
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~hese special traits would be love of and enthusiasm for all 
branches of mathematics. 
' 
18-Most of the failures in high school mathematics classes 
are due to poor teaching and not to poor students. This implies 
that only the well trained should teach mathematics. 
19-Many of those teaching mathematics at the secondary 
level are inadequately prepared for their task. This is due 
to two reasons either they trained to teach in some other 
field and were given classes in mathematics as a means of 
filling up their programs or else they trained as teafhers of 
mathematics in colleges where the offering in the field of 
mathematics was too limited to give them proper training. 
20-The laboratory method is suggested as a good way to 
teach mathematics. 
21-Prospective teachers of mathematics should be encouraged 
to seek experience in after s£hool hours and during vacation 
periods in fields where they will have an opportunity to use 
mathematics. Surveying is one such field but there are several 
others. 
22-All those choosing mathematics as their major must 
have had at least three full years of high school mathematics 
as a prerequisite. 
23-Teacher training institutions should provide in-service 
training whereby teachers could aaplify their under-graduate 
preparation in mathematics. 
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24-All those concerned with the preparation of mathematics 
teachers should co-operate with each other. Some of the groups 
mentioned were the high school faculties, the liberal art 
colleges, the departments of education, and the departments 
of mathematics. 
I 
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CHAPTER V 
STUDY OF THE SURVEY GROUP 
Part 1. Selection of the Survey Gro~p 
!his chapter deals with the former students at the State 
Teachers College, Worcester, Massachusetts who constitute the 
'survey group'.· By this the author means all those in the 
classes of 1928 to 1953, inclusive, who chose mathematics as 
one of their freshmen electives and thus indicated at least a 
tentative desire to prepare themselves as teachers of mathe~ 
matics in secondary schools. 
The first step was to determine the students to be in• 
cluded in the survey group. This was done by consultiPI the 
class record books kept by the author for each of the 26 years 
included in the study. From these class record books a list 
of all students in the elective freshmen mathematics courses 
was obtained. This list was then verified by consulting the 
peraanent record cards of all the students whose names appeared 
en the class rolls in freshmen elective mathematics courses 
in the author's class record books. (A sample of the permanent 
recora card is shown in the appendix as exhibit C). 
When the list had been made and verified, it was found 
te~ontain the names of 320 individuals. These constitute the 
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survey group upon which the statistical study was based. 
On the basis of their college records, which will be 
dealt with in a later part of this chapter, the survey group 
was broken down into three sub•groups which were designated 
groups A, B, and c. 
Group A was made up of 111 students who chose mathematics 
as their freshman elective, ,_,__.. the course prescribed for 
those preparing to teach mathematics in secondary school, and 
were graduated as qualified teachers of mathematics in junior 
or senior high schools. Group A was divided into twe smaller 
groups designated A-1 and A-2. Group A-1 was made up of the 
members of group A in the classes of 1928 to 1940, inclusive. 
Group A-2 was made up of the members of group A in the classes 
of 1941 to 1953, inclusive. 
Group B was made up of 115 students who chose mathematics 
as their freshman elective, thus indicating at least a tenta-
tive desire to prepare themselves as teachers of mathematics 
in secondary schools, but who later changed their course and 
went on to graduate as qualified to teach specific subjects 
other than mathematics in secondary schools or as qualified to 
teach all academic subjects at the elementary level. Group B 
was divided into two smaller groups designated B-1 and B-2. 
Group B-1 was made up of the members of group B in the classes 
of 1928 to 1940, inclusive. Group B-2 was made up of the members 
of group B in the classes of 1941 to 1953, inclusive. 
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Group C was made up of 94 students who chose mathematics 
as their freshman elective but who failed to graduate from 
the State Teachers College at Worcester. These students, like 
those in groups A and B, by choesing mathematics as their 
freshman elective, indicated an intention of becoming teachers 
of mathematics at the secondary level. Their failare to 
graduate apparently indicated that they had given up this 
intention. Group C. was divided into groups C-1 and C-2 on the 
same basis as that on which groups A and B were divided. From 
this point on the study is concerned with comparisons between 
these six groups: A-1, A-2, B-1, B-2, C-1 1 and C-2. 
The first step toward making these comparisons was to 
prepare the 'master list' which is found in the appendix. 
This list is made up of the names of the 320 students in the 
survey group. They are liste~ chronologically by classes and 
alphabetically within a given class. A code number was assigned 
to each student in the survey group, as shown on the master 
list. By the use of this code number, placed inconspicuously 
on all questionnaires and return envelopes sent out, it was 
possible to identify the source of all replies received. This 
was of considerable help in cheekinc and in sending out followup 
material. 
In tables 39, 40, 41 and 42 will be found some general 
information concerning the three main survey groups A, B, and 
c. 
~able 39. Students in the Three Groups and in the Two Periods 
! 
l 
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1928-194 194l .. ~9] l..92.8-l9.!i 3-. .· 
! 
A B c Tot. A B c Tot. A B c Tot~ 
NWllber 76 61 34 171 35 54 60 149 111 tll.5 94 320 
Per Cent 44 36 20 100 24 36 1 40 100 35 :35 30 100 
High School 
Transcript 1 0 1 2 2 0 3 5 3 0 4 7 
Missin.e: 
Personality 
3 I Rating 0 0 1 1 0 0 3 0 0 4 4 
Miss inc 
Cellege 
Record 0 0 1 1 0 0 5 5 0 0 6 6 
Miss inca 
Table 39 shows the number of individuals in each of the three 
groups in each of the two periods under investigation in 
this study. It shows that there were 76 who were graduated as 
qualified teachers of secondary school mathematics in the classes 
of 1928 to 1940 while there were ohly 35 such graduates in.the 
classes of 1941 to 1953. This is not only a drop in the actual 
number of sueh graduates but a percentage drop as well. In the 
classes of 1928 to 1940 of those who elected mathematics in 
their freshman year, 44 per cent went on to complete the course 
end graduate as mathematics majors. In the classes of 1941 to 
1953 the corresponding percentage was only 24. Further inspect-
ion of the table shows that this shrinkage was due almost entirely 
to a corresponding increase in the percentage of those who did 
.,._----
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~ graduate, namely those in group C. Some of this shrinkage 
ean be attributed to the change in the curriculum. Some of it 
was uado~btealy due to other ca~sea. Two other probable causes 
were changing werld conditions and the increased demand for 
workers in other fielaa at high rates of remuneration. There is 
no way of determining what portion of the shrinkage is due to 
any particular cause. It is noteworthy, however, that the very 
same percentage who changed from a mathematics major to a major 
in some other field in the first period made the same change in 
the second period. 
The number of high scbeel transcripts that bad been lost or 
incorrectly filed was felt to be trivial and no attempt was made 
to replace these records. The same was true of the personality 
rating blanks, which were formerly a separate sheet. It would 
be meaningless to ask a high school principal in 1955 to rate 
the personality of a student who graduated in, let us say, for 
example in 1932. Since the college records which were missing 
all concerned group c, made up of those who did not 
graduate there was no particular point in trying to replace 
them from the teachers' original grades. 
Table 40 shows the number of students in each of the 26 
classes under investigation in this study who were members of 
jroup A. They were the 'cream of the crop'. They persisted in 
their desire to train as teachers of mathematics in secondary 
sc~ls and were graduated as such. We need hundreds more like 
them. 
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,Ta;ble;;J;O. Students in Group A Belonging to Each of 
the Classes 192g through 1953 
! ' ! 
Class Number CWIIIIulative Cla .. Number CWIIIIulative 
Total Total 
(1) (2) (3) (l,.) ( 5) C6) 
1928 4 4 1941 2 2 
1929 4 8 1942 3 5 1930 6 14 1943 0 5 
1931 7 21 1944 2 7 1932 6 27 1945 1 g 
1933 s 32 .. 1946 1 9 ·. 1934 5 37 1947 2 11 
1935 7 4lt 1948 3 14 
1936 5 49 1949 0 ii 1937 9 58 1950 2 
1938 8 66 1951. 6 22 
1939 7 73 1952 5 27 
1940 3 76 1953 8 35 
Table 40 shows that of the 111 students in group A, 76 
were in the first thirteen classes under investigation and 
only 35 were in the second thirteen year period. One encour-
agiag trend can be noted in the increase Qf nwabers in the 
classes of 1951, 1952, and 1953 as contrasted with the very 
small numbers of mathematics majors all through the nineteen 
forties. It is imperative that everything possible shall be 
done to stimulate this trend toward more candidates for the 
teaching of mathematics at the secondary level. 
Table .1t1 which follows immetiately, shows the number of 
students in gro._, B by classes and by major fields. These were 
tM-~tudent s who. elected mathematics as their freshman elective 
to start a major in mathematics but later changed their minds. 
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Table 41. Students in Groap B by Classes and by Major Fields 
. 
Majors l. !r: :, t: ~ I ..c:l I I . '2. aS .0 "" t:i ~..£1 .t: 
·-= 
i..c:: ~ ~ .0111 ... 1-<..c:l ~t:l Ill "d O...t 
"''" 
dO r..o 1:11'1'4 ...tU ou ., .-111.1 .-10 
-6>.-1 1111.-1 '1'4-6> 110-6> ~: .-IS:: -6>1:1 bO...t • all. 111'1'4 111110 ::r -6)10 0111 blltll IIIII 0-6> ., ...,. ... -6>1-< '"~'~ 0!'1'4 e...t .~. 
'""' 
., .. 
..... 011 Qtll Classes ;:tl[sl Orsl ..:It£: Ot:E: .!rsl [slli<. t:E:Ii<. 0..:1 rs1 E-<IH E-<~ 
-
t:E: 
' 
. (~) (2) (3) {J .. ) (5} (6} (7} ( 8} {9) lllo> ill) I t12> 
. 
1928 1 1 2 1929 1 1 1930 0 1931 2 1 1 1 
. 5 1932 3 3 1933 4 1 5 1934 2 1 2 1 6 1935 4 1 6 11 1936 3 2 1 .6 1937 2 3 3 8 l93li 3 1 4 1939 3 1 1 1 6 1940. 2 1 1 4 61 
1941 2 1 3 1942 3 2 7 12 1943 2 8 10 1944 2 1 3 6 1945 1 1 2 1946 0 1947 1 1 1 1 4 1948 1 1 2 1949 1 1 2 1950 0 1951 2 2:' .. 4 1952 2 1 .2 5 1953 4 4 54 
Tetals 133 113 2 llo 1 IJ.J 4 3 131 Jl.l; !L15 
Aa can be seen from Table 41, abou1; one half of those 
~- started their college work as prospective teachers of 
mathematics at the secondary level and later changed their 
minds but did graduate were in each of the two periods 
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under investigation in this study. One difference is worthy 
of comment. In the first thirteen year period not one student 
changed from a major ia mathematics to a major in elementary 
education. In the second period of the 54 who changed, 29 
changed from a major in secondary mathematics to one ia 
elementary education. This shows the working of the law of 
s•pply and demand. All through the nineteen forties there 
waa a critical shortage of teachers for the elementary grades 
and those who grad~ted as qualified elementary grade teachers 
were guaranteed a position in the Worcester schools. The one 
other requisite was a score of 600 or better oa the Natioaal 
Teachers Examination. Such a score was not difficult to 
obtain by just average students. 
It is interesting to note alae that the combination of 
major fields most frequently chosen by those who deserted the 
field of mathematics was history and En&lish. These two subjects 
are not usually thought of as being comparable to mathematics 
in their demand for clear thinking and problem solving ability. 
This may be a clue as to why the change was made. 
Table 42, shows the nuaber of students in group C by 
classes and their reasons fer leaYing college, so far as the 
reason is given on their record. These are the students who 
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Table 42• Number of Students in Group C by Classes with 
Reasons for Leaving the State Teachers College 
at Worcester 
Reasons Dis- Other Other Armed Nur- Con- Un- Total 
for mis- S.T.C. Col- Ser- sing vent known by 
Leaving sed leges vices Years 
Class 
(I' (2) 0) (!!,) 12} {6) <z) (8) {9) 
1928 1 1 
1929 0 
1930 2 2 
1931 0 
1932 0 
1933 1 1 
1934 3 3 
1935 2 1 1 2 6 
1936 3 3 
1937 1 1 1 3 
1938 2 2 
1939 3 2 ~ 1940 2 1 1 4 
1941 0 
1942 2 5 7 
1943 1 1 2 4 
1944 4 3 12 
1945 0 
1946 :3 3 
1947 1 1 
1948 1 1 
1949 3 3 
1950 1 4 3 8 
1951 2 1 1 4 8 1952 1 1 1 2 5 
192J ~ 1 1 1 2 8 
Totals 19 6 11 6 2 2 48 94 
Total 
by 
Periods 
~10} 
34 
60 
94 
chese mathematics as their freshman elective thus indicating 
their intention of becoming mathematics teachers but who left 
college befere graduation. 
Table 42 shows that approximately one half of those who 
entered the State Teachers College at Worcester with some 
thought of becoming teachers of secondary school mathematics 
and later drepped out of college before graduation did so for 
reasons known only to themselves so far as the college records 
indicate. The table shows also that the most common reason 
for leaving where a' ,~eason was recorded was dismissal because 
of low scholastic standing and the second most common reason 
was transfer to other colleges. These other colleges were not 
Massachusetts state teachers colleges. Surprisingly only six 
are recorded as having left to enter the armed services even 
though the period under investigation covers both World War II 
and the Korean War. This can be explained in.part by the fact 
that many of those who did leave to enter the armed services 
later returned and completed their college work. They thus be-
came members of either group A or group B. 
No attempt was made to follew up those who left to enter 
other colleges. No doubt, in the group of 11 who did so transfer, 
there were a few who persisted in their intent to become teachers 
of mathematics in junier or senior high schools. 
In this part of Caapter V we have defined the survey group 
and the various sub-groups into which it was broken down. 
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Part 2. Collection of Data 
With the list of those to be studied firmly established 
and the various sub-groups defined, the next step was to gather 
the data which would enable us to compare these sub-groups with 
each other. A mimeographed blank was prepared upon which to 
record these data. A copy of this blank is shown in the 
appendix as exhibit B. On this blank were recorded the data 
concerning the student's high school preparation in the fields of 
science and mathematics. This information was transcribed from a 
blank found in the student's portfolio which is a part of the 
permanent records of the college. The blank is filled out by 
the student's high school principal at the time the student 
applies for admission into the teachers college. A copy of 
this blank is in the appendix as exhibit A. From this blank the 
writer transcribed onto the mimeographed blank (exhibit B), the 
name of the course, the number of weeks completed, the grade 
received, and the number of units for each high school course in 
science and in mathematics. Also transcribed onto the mimeo-
graphed blank (exhibit B) were the personality ratings given to 
each candidate for admission to the teachers college by the 
high school principal. These personality ratings are made by 
the high school principal by underscoring one of the four 
words: "excellent", "good", "fair", or "poor", set opposite 
the names of ten personality traits. This he does on the 
reverse side of the blank upon which is given the applican'ts 
hj,gh school record. (exhibit A). 
On a second mimeographed blank, shown in the appendix as 
exhibit D. the writer transcribed the college record of each 
mem~er of the survey group in the fields of mathematics and the 
sciences. These data were found on the permanent record card 
which is filed in the student's portfolio as a part of the per-
manent records of the college. A copy of this permanent record 
card is in the appendix as exhibit c. The d.ata recorded o9 this 
second mimeographed blank (exhibit D) consisted of the name 
of the course in mathematics or in science, the year and the 
semester in which this course was taken, the grade received, 
and the number of semester hours of credit received for the 
course. 
The data transcribed onto these two mimeographed blanks 
(exhibits B and D) constituted the raw information by means 
of which the writer compared the six sub-groups with each other. 
In these comparisons group A•l was compared wht groups 
A-2, B-1, B-2, C-1, and C-2; group A-2 with groups B-1, B-2, 
C-1, and C-2; group B-1 with groups B•2, C-1, and C-2; group 
B-2 with groups C-1 and C~2; and greup C-1 with group C-2. 
These inter-group comparisons ware made in terms of the 
following criteria:-
1. The number of units of high school mathematics 
2. The number of units of high school science 
3. The 'quality points' in high school mathematics 
--- 4. The 'quality points' in high school science 
5. The personality ratings 
6. The 'quality points' in col,lege>ae.thematics 
1. The number of semester hours of college mathematics 
In addition to these data secured from the high school 
and college records of the members of the survey group, the 
writer secured additional data by meaDs of post-card quest-
ionnaired sent to the 111 members of group A and the 115 
members of group B. A copy of the first letter is in the 
appendix as exhibit E and the post-card questionnaire as 
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exhibit F. Those who were slow in answering received a second 
letter (exhibit G) and another copy of the post-card questionnaire. 
The answers received enabled the writer to identify the members 
of groups A and B who had had some experience teaching mathe-
matics at the secondary level. These 62 former students were 
sent a longer questionnaire and a covering letter. Copies of 
these two items will be fouad in the appendix as exhibits H 
and I. The replies to this longer questionnaire furnished the 
data upon which to base the study of the post-college teachinc 
careers of those who did actually teach some mathematics at the 
secondary level. 
Part J. High School Background 
This portion of Chapter V deals with the qualifications 
which each of the 320 members of the survey group had at the 
time-he or she entereci the State Teachers College at Worcester 
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which may have influenced them in deciding to train as teachers 
of secondary school mathematics or may have qualified them to 
do so. 
There, the writer tried to discover significant differences 
in the qualifications of those who chose mathematics as their 
major under the former, longer curriculum and their successors 
in the second period of the study who were offered the shorter 
curriculum. Comparisons were also made to try to discover 
significant differences, if any existed, between any given sub-
group and each of the other sub-groups in accordance with the 
five criteria previously listed. 
The data concerning a given criterion was made up into 
a frequency table for each of the six sub-groups. For every 
table the mean, (M), was determined using the formula: 
1\1\ -;:. ].fd 
,. N , 
For every table the standard deviation (~) was deter-
mined by use of the formula: 
a- ~ ~ v-N-x).. ___ r_x-:::1--
In comparing the mean, (M), of one table with that of 
another the following 
o--;;r.-5 
triV1 -:::. 
YN 
two formulae were used: 
i.J d 
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In these formulae ~ represents the standard deviation 
of the mean, (M}; ~ represents the standard deviation of 
the distribution, (dis.}; N represents the number of individ-
uals in the distribution; and cr-d represents the standard 
error of the difference, (d), between two uncorrelated means. 
Using the results of these two computations the ratio of the 
actual difference between the two means to the standard error 
of the difference, (Critical ratio), was then computed by use 
of the formula; R(M,um,A,l,2) : ~ in which R(M,um,A,l,2} 
. d 
represents the ratio of the actual difference between the 
mean of the table of units of high school mathematics (um) 
offered by applicants who became members of group A-1 and 
the mean of the corresponding table for group A-2 to the 
standard error of tha~ difference. This ratio is frequently 
called the Critical Ratio, 
By consulting a table of 'Fractional Parts of the Total 
Area under the Normal Probability Curve ••••• ' the level of 
significance of this ratio was determined in each case. The 
writer has arbitrarily chosen the .05 level of significance 
as his standard for this study. Any ratio of ,06 or more is 
said to be not significant and any ratio o~ .05 or less is 
said to be significant. 
(It would aid the reader to understand the statistical 
material which follows if he would consult the Table of Symbols, 
used by the writer, which is given in the appendix) 
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Units of high school mathematics.--! unit of high school 
mathematics (or science) was taken to mean a course given at 
least four times a week for a school year, a half unit was 
taken to mean either a course given at least four times a week 
for one half or a school year or a course given two or three 
times per week for a full school year. To convert letter grades 
into numerical scores each A was scored as 4.00, each B as 3.00 1 
each C as 2.00 and each D as 1.00. 
The tables which follow are frequency distributions of the 
number of units of high school mathematics offered for entrance 
into the teachers college by the members of the six sub-groups. 
Table 43. Units of High School Mathematics, 
Groups A-1 and A-2 
Periods 1928 .. 1940 1941-1953 1928-1953 
Units f fy t tv t tv 
(1) (2) (3) (4) (5) (6 (7} 
4.5 1 4.5 0 o.o 1 4.5 
4.0 $ .32.0 15 60.0 23 92.0 
3.5 2 7.0 3 10.5 5 17.5 
3.0 44 132.0 11 33.0 55 165.0 
2.5 10 25.0 0 o,o 10 25.0 
2.0 10 20.0 4 8.0 14 28.0 
Totals 75 220.5 33 111.5 108 332.0 
Means 2.94 3.3 3.07 
St. Dev. 0.54 0.6( 
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Table 43 shows the number of units of high school mathe-
matics appearing on the-records of the members of group A at 
the time of their entering the teachers college. y 
Bagley suggested that every prospective teacher of 
mathematics in secondary schools should have at least three 
years of secondary school aathematics. As can be seen in the 
table 55 out of 75 or 73.3 per cent of those in group A-1 met or 
exceeded this requirement. In group A-2 only four individuals 
had had less than three units of high school mathematics at the 
time they entered the teachers college. The mean for group 
A-2 was 3.38. This is well above the mean of group A-1 (2.94) 
and also well above Bagley's proposed minimum. On the basis 
of this criterion, units of high school mathematics, the members 
of group A-2 were superior to the members of group A-1. Using 
the standard deviations of these two distributions, 0.54 and 
0.60, as shown in the table the standard errors of the two 
means were computed and found to be .062 and .105 respectively. 
By the use of the standard errors and.the actual difference be-
tween the means, the critical ratio~,R(M,um,A,l,2) was computed 
and found to be 3.62 which indicated that the difference 
between these two means was significant at the .01 level. 
1/ William c. Bagley, "The Ideal Preparation of Teachers of Sec-
ondary Mathematics from the Viewpoint of an Educationist, 
Mathematics Teacher, (1933), 26:271-276 
Table 44. Units of High School 
Mathematics, Groups 
B-1 alld B-2 
Periods 1928 194.1 1928 
to 1~~3 to 1940 195.1 
Units 
(1) (2) (3) (4) 
4.5 0 0 0 
4.0 3 7 10 
3.5 l 6 7 
3.0 19 26 45 
2.5 3i 3 10 2.0 12 43 
Totals 61 54 115 
Means 2.49 2.94 2.70 
St. Dev 0.58 0.62 
The 4ata in Table 44 informs us that 23 out of 61, or 
37.7 per cent, of the members of group B-1 did offer three or 
more units of high school mathematics for entering the teachers 
college and that 38 out of 61, or 62.3 per cent, failed to 
come up to this suggested minimua. Table 40 presents also 
the corresponding data for group B-2. As can be seen there, 
39 out of 54, or 72.2 per cent, did present three or more units 
of mathematics at the time of entering the teachers college, 
while 15 out of 54, or 37.8 per Cent, fell below this proposed 
minimum. 
The standard errors of the 'l!w: m~ans were computed and 
190 
~d to be .074 and .085 respectively. By the use of these 
and the standard deviations, which were 0.58 and 0.62, res-
pectively, R(M,um,B,l,2) was computed and found to be 3.98. 
This is significant at the .01 level. In respect to the number 
of units in high school mathematics appearing on their 
records at the time they entered the teachers college the 
members of group B-2 were superior to the members of group B-1. 
By means of the data in tables 39 and 40 other critical 
ratios were computed as follows: 
R(M,um,A,B,l) = 4.65 which is significant at the .01 
level. 
R(M,um,A,B,2) = 3.11 which is significant at the .02 
level. 
These critical ratios showed that with respect to this 
criterion, units of high school mathematics, the members of 
&roup A were superior to the members of group B, period for 
perioa. 
Table 45 shows the number of units of high school mathe-
matics appearing on the records of those who became members of 
groups C-1 and C-2. It can be seen that 21 out of 33, or 63.6 
per cent of the members of group C-1 did have three or more 
units of high school mathematics as a part of their qualific-
ations for entering the teachers college and 12 out of 33, or 
36.4 per cent fell below this proposed minimum. 
rable 45. Units of High School 
Mathematics, Groups 
C-1 and C-2 
Periods 1928 1941 1928 
to 1~~3 1~~3 191..0 
Units 
(1) (2) (3) (4) 
5.5 0 1 1 
5.0 1 0 1 
4-5 1 2 3 
4.0 7 1~ 21 3.5 3 11 
3.0 9 19 28 
2.5 1 2 3 
2.0 10 11 21 
1.5 0 0 0 
1.0 1 0 .. 1 
Totals 33 57 90 
.Means 2.99 3.20 3.12 
St. Dev, 0.96 0.25 
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The corresponding information for group C-2 as shown in 
Table 45 is 44 out of 57, or 77.2 per cent and 13 out of 57, 
or 22.8 per cent. 
Various critical ratios computed from the data of tables 
43, 44, and 45 are as follows: 
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R(M,um,A,C,l) & 0.2S which is not significant 
--·--
R(M,um,A,C,2) - 1.7 which is not significant 
-
R(M, wn_,B,,:C ,1) -2.9 which is significant in favor of C-1 
R(M,um,B,C,2) : 4.0 which is significant in favor of C-2 
R(M,um,C,l,2) : 1.3 which is not significant 
In other words there was no difference between the two 
groups, C-1 and C-2, nor between the C .. and A groups in the two 
periods. On the other hand, in each of the two periods the C 
group was superior to the B group. All of these comparisons are 
in terms of the number of units of high school mathematics on 
the recores of the students when they entered the teachers 
college. 
Table 46. Units of High School Mathematics, Groups A,B, 
and C, in Both Periods 
. !WIIbers Means St. Dev. 
Period.s 192S 1941 192S 192S 1941 192S 192S 1941 192S 
to to to to to to to to to 
Grouos 1940 1.953 1953 . 1940 1953 1953 1940 1953 1953 
(1) (2) (3) .· (4) (5) (6) (7) (S) (9) (10) 
A 75. 33 lOS 2.94 3.38 3.07 0.54 0.60 
B 61 ~~ 115 2.49 2.94 2.70 0.5S 0.62 c 33 90 2.9.9 .3.20 13.12 o.96 0.27 
Totals 169 144 313 2.79 3.14 2.95 0.70 1.19 
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Table 46 summarizes the data of tables 43, 44, and 45. It 
shows that those members of the classes of 1941 to 1953 who 
chose mathematics as their freshman elective were better qual-
ified in terms of the number of units or high school mathematics 
appearing on their records than were the corresponding uembers 
of the classes of 1928 to 1940. This conslusion is brought 
out by a comparison of the two means, 3.14 for the second per-
iod and 2.69 for the first period. It can be shown that this 
is a significant difference by computing R(M,um,Tot.,l,2) and 
finding it to be 3.10. This is significant at the .02 level 
in favor of the second period. 
Where ever the comparison between groups was meaningful 
the critical ratio between the means of the two groups was 
computed and any with a signifiGaace at the .05 level or better 
were said to be "significant"; aany with a significance at the 
.06 level or poorer were said to be "not significant". Table 
47 shows which differences between means were significant and 
which were not in comparing group with group in the matter 
of the number of units of high schoel mathematics. 
Table 47. Significance of ~he Difference of the Means, 
Units of High School Science 
Grouos A 1 B 1 C,l A,2 B,2 C,2 Tot. 1 Tot.2 
A 1 0 .J.l N -1 0 N 0 0 
B 1 
-1 0 -4 0 -1 0 0 0 
c 1 N .J.4 0 0 0 N 0 0 
A 2 .J.l 0 0 0 t2 N 0 0 
B 2 0 .J.l 0 -2 0 -1 0 0 
C .. 2 0 0 N N .J.l 0 0 0 
Tot. 1 0 0 0 0 0 0 0 -2 
Tot. 2 0 0 0 0 0 0 .J.2 0 
0 indicates that the comparison is meaningless 
N indicates that the difference between the means was not 
significant 
fl indicates that the difference between the means was 
significant in favor or the group in the left hand column 
at the .01 level 
-1 indicates that the difference between the means was 
significant in favor of the group in the top row,,at the 
.01 level 
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Units of high school science.--Since science, particularly 
physical science, is so closely related to mathematics, it was 
decided to investigate the high school preparation of the 
members of the survey group in science as well as in mathematics. 
Table 44 shows the number of units of high~hool science which 
were on the high school records of the members of groups A, B, and C 
at the time they entered the teachers college. As before, a unit 
is a year's work in a given subject and the high school's 
interpretation of what constitutea a year's work was accepted ia 
all cases. 
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Table 48. Units of High School Science, Groups A, B, and ~ in Both 
Periods 
Periods 1928 to 1940 1941 to 1953 1928 to 1953 
Groups A E ( Tot J E c Tot J I c Tot. 
Units 
4.0 ~ ~ ~ 4 ~ 2 8 16 ~ ~ 10 20 3.5 ~ ,2 0 2 2 3 4 J.O ~ i 19 6 1~ 13 29 1~ 1 20 48 2.5 3 2~ 8 0 1 2 3 ·~ 2~ 11 2.0 35 7 6a u 24 19 57 4~ 4~ 121 1.5 2 4 2 1 4 1 6 3 3 14 1.0 22 21 12 55 5 12 12 29 27 33 24 84 
0.5 3 1 0 ~ 0 0 0 0 ~ ~ 0 ~ o.o 2 2 1 1 1 0 2 1 
Totals 75 61 33 169 33 54 57 144 108 115 90 313 
. . 
Means 1.71 1.70 1.94 1.75 2.32 1.97 2.36 2.20 1.90 1.83 2.21 1.96 
St. Dev. 0.77 0.82 1.01 0.85 1.01 0.81 0.97 0.95 
Note: The seven missing hich school transcripts account for 
the fact that only 313 students are represented in Table 43 
although there were 320 in the survey group. 
Table 48 shows the nu.ber of units of high school science 
on the records of the members of the survey group at the time 
they entered the State Teachers College at Worcester. The data 
have been tabulated by groups aad by periods and the means and 
standard deviations of each colWIII llave b"11. computed and re-
corded. An examination of the means and computation of the crit-
ical ratios shows only thr" significant differences between 
t;roups in terms of the pount of hifill school science. 
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This is brought out in tae following table which shows in 
wbat comparisons the difference between two means was signif• 
cant and in what instances the difference between two means 
was too small to indicate a true difference between the two 
groups. The writer has arbitrarily chosen the .05 level as 
the demarcation point between "significant" and "not significant". 
Table 49. Significance of the Critical Ratios of the Means, 
Units of High School Science. 
Grouns A-1 B-1 C-1 A-2 B-2 C-2 Tot. 1 Tot. 2 
A-1 0 N N -1 0 0 0 0 
B-1 N 0 N 0 N 0 0 0 
C-1 N N 0 0 0 N 0 0 
. 
A-2 ;i1 ' 0 0 0 N N .G . 0 
B-2 0 N G N. 0 5 0 0 
C-2 0 0 N N /.5 0 0 0 
Tot.-1 0 0 0 0. 0 0 0 -1 
. 
Tat.-2 0 0 0 0 0 0 !A: 0 
0 indicates that the comparison is meaninglesa 
N indieates that the difference between the means was not 
significant · f ~cates that the difference between the means was 
atiaificant in favor of the group in the left hand 
column, at the .01 level 
-1 indicates that the difference between the means was 
significant in favor of the group in the top row, at 
the .01 level 
Table 49 shows that group A-2 was superior to group A-1, 
group C-2 was superior to group B-2, and the entire second 
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,roup was superior to the entire first group in the matter of 
the number of units of high school science appearing on their 
records at the time they entered the teachers college. In all 
other comparisons the difference between the means was too 
small to be significant. 
The critical ratios upon which Table 44 was baaed were as 
follows: 
R(M,us,A,l,2) 3.1 significant at the .01 level 
R(M,us,B,l,2) 
R(M,us,C,l,2) 
R(M,us,A,B,l) 
R(M,us,A,C,l) 
R(M,us,B,C,l) 
R(M,us,A,B,2) 
R(M,us,A,C,2) 
R(M,us,B,C,2) 
1.08 not significant 
1.9 not significant 
.07 not significant 
1.2 not significant 
1.1 not significant 
1.9 significant 
0.2 not significant 
2.0 significant at the .05 level 
R(M,us,Tot.,l,2)4.4 significant at the .01 level 
When we say that a critical ratio of 4.4 is significant 
at the .01 level we mean that if we had two infinite groups of 
students, who presumably had had the same amount of high school 
science, and we took repeated samples of 169 students from one 
of these infinite groups and 144 students from the other'.in!'in-
ite group, made frequency tables, computed the means, and com-
puted the critical ratio of the difference between the mean 
of any table of 169 and the mean of any table of 144, in only 
~ne trial out of 50,000 would we get a critical ratio as high 
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_.. 4.4. Ia other words our null hypothesis, that there was 
no difference between the two groups in this one respect, has 
been shown to be unacceptable for these two particular groups. 
Quality points, high school mathematics.--In determining 
the background qualifications of those in the survey group it 
seemed important to know the quality of the work done in high 
school mathematics and science as wall as the quantity. With 
this in mind the grades in each high school course in mathe-
matics or seience were transcribed onto the mimeographed 
blank prepared for that purpose, (see exhibit B). To convert 
letter grades into numberical scores, each A was scored as 4.00 
each B as 3.00,each C as 2.00, and each D as 1.00. Each score 
was multiplied by the number ef units of credit given to a part-
icular course. These products were added and the sums tabulated 
in frequency tables for the various sub-groups. For each set 
of scores the mean and the standard deviation were computed 
using the guessed mean technique. Table 50 which follows 
shows the complete data and computations for group A in the 
first period. The computed means and standard deviations 
are given for all the groups in table 46. The means of the 
various groups were compared to determine whether or not there 
was a significant difference between them with respect to the 
quality of the work done in high school mathematics. A critical 
ratio at the .05 level or lower was considered significant. 
Table 50. Quality Points in Mathematics, Groups 
A·l and A-2 
Periods 1928 194111928 
to 1~~3 . 1~~3 Scores 1940 
(1) (2) ( 3) ( 4) 
f fv d fd fd' f f 
16 5 80 6 30 108 5 10 
15 2 30 5 10 50 1 3 
14 1 14 4 4- 16 1 2 
13 2 a6 3 6 18 3 5 
12 18 216 2 36 72 7 25 11 9 99 1 9 9 3 12 
10 20 200 0 0 0 3 23 
9 4 36 -1 -4 4 3 7 
8 6 48 -2 -12 24 2 8 
7 4 28 -3 -12 36 1 5 
6 4 24 -4 -16 64 1 5 
5 0 0 ·5 0 o. 2 2 
4 0 0 -6 0 0 1 1 
Totals 75 801 51 473 33 108 
Means 10.7 11.1 10.8 
St. Dev. 2.42 3.12 
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Table 50 shows the quality of the work done in high 
school mathematics by those who became members of group A in 
the classes of 1928 to 1940 and in the classes of 1941 to 
1953. The data and some of the computations are shown in full 
for the A-1 group in order to illustrate the procedure which 
was followed for group A-2 and for all groups in table 46. 
M(qm,A,2) was 11.1 and M{qm,A,l} was 10.7. The difference 
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between these two means is 0,4 and the critical ratio of this 
difference, R(m,qm,A,l,2), was 1.2 which was not significant,· 
Table 51. Means and Standard Deviations of Frequency Tables 
of Quality Points in High School Mathematics for 
Groups A, B, and C in both Periods, 
Periods 1928-1940 1941-1953 
. Grouis A B c Tot. A B c Tot. (2) ( 3) (4) (5) (6) (7) (8) (9) (1 
Means 1o.z 8:2~ 2·2Z 2.66 11.1 2·6Z 10!~ 10,2 
St,Dev. 2.~2 2.~1 . ~.z6 1.~6 ~.~2 2,6~ ~·22 ~.10 
Using these_ means and standard deviations the di'fferences 
between various means were found and the critical ratios were 
computed in order to compare one group with another where such 
comparison would be meaningful, 
Mention has been made of the fact that the difference 
between the means of group A,l M(qm,A,l) and that of group A1 2 
M(qm,A)2) waa not significant. 
M(qm,B,l) was 8,25 and M(qm,B 1 2) was 9.6?, the difference 
between these is 1.42 with a critical ratio, R(M,qm,B,l,2) of 
J,O which is significant at the ,OJ level. This indicates that 
group B1 2 was superior to group B,l in this one respect, i.e. 
the quality of work.done in high school mathematics. 
M(qm,A,l) was 10.7 and M(qm,B,l) was 8,25. The difference 
between the means is 2.45 with a critical ratio R(M,qm,A,B,l), 
o£-5.8 which is significant at the .01 level. This indicates 
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tPat group A,l was superior to group B,l with respect to the 
quality of work done in high school mathematics. 
M(qm,A,2) was 11.1 and M(qm,B,2) was 9.67. The difference 
between these means is 1.43 with a critical ratio, R(M,qm,A,B,2), 
of 3.5 which is significant at the .01 level. This indicates 
that group A,2 was superior to group B,2 in so far as quality 
points in high school mathematics were concerned. 
M(qm,C,l) was 9.97 and M(qm,C,2) was 10.3. The difference 
between these means is 0.33 with a critical ratio, R(M,qm,C 11 1 2), 
of 0.5 which is not significant. This indicates that there 
was no demonstrated difference between groups C,l and C1 2 in 
the matter of quality points in mathematics taken in high 
school. 
M(qm,A,l) was 10.7 and M(qm,C,l) was 9.97. The difference 
between these means is 0.73 with a critical ratio, R(M,qm,A,C,l), 
of 1.0 which is not significant. This indicates that there 
was no demonstrated difference between these two groups so 
far as the quality of their work in high school mathematics 
was concerned. 
M(qm,B,l) was 8.25 and M(qm,C,l) was 9.97. The difference 
between these means is 1.72 with a critical ratio, R(M,qm,B,C,l), 
of 2.3 which is significant at the .03 level. This indicates 
that with respect to their high school work in mathematics 
the members of group C,l had done better work than the members 
of group B,l. 
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M(qm,C,2) was 10.2 and M(qm,A,2) was 10.7. The 
difference between these means is too small to be significant. 
This indicates that there was no demonstrated difference between 
groups A and C in the second period with respect to the quality 
of their work in high school mathematics. 
M(qm,C,2) was 10,2 and M(qm,B,2) was 9.17. The 
difference between these means is l.OJ with a critical ratio, 
R(M,qm,B,C,2), of 2.0. This is significant at the .05 level, 
indicating that group c,2 was somewhat better prepared than 
group B,2 in the matter of the quality of high school work 
in mathematics, 
The critical ratios by means of which we have compared 
various groups with each other in the matter of quality points 
in high school mathematics are as follows: 
R(M,qm,A,l,2) 1,2 not significant 
R(M,qm,B,l,2) J,O significant at the .OJ level 
R(M,qm,C,l,2) 0.5 not significant 
R(M,qm,A,B,l) 5.8 significant at the .01 level 
R(M,qm,A,C,l) 1.0 not significant 
R(M,qm,B,C,l) 2.3 significant at the ,OJ level 
R(M,qm,A,B,2) 3.5 significant at the .01 level 
R(M,qm,A,C,2) 1.0 not significant 
R(M,qm,B,C,2) 2.0 significant at the .05 level 
R(M,qm, Tot. ,1,2) 1.9 not significant 
This same information in different form is given in table 
52. 
tlble 52. Significance of the Difference of the Means, 
Quality Points in High School Mathematics 
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Groups A,l B,l C,l A,2 B,2 C,2 Tot. 1 Tot. 2 
A,l 0 el N N 0 0 0 0 
B,l -1 0 -3 0 -3 0 0 0 
C,l N t3 0 0 0 N 0 0 
A,2 N 0 0 0 tl N 0 0 
B,2 0 t3 0 -1 0 -5 0 0 
C,2 0 0 N N t5 0 0 0 
Tot.l 0 0 0 0 0 0 0 N 
Tot.2 0 0 0 0 0 0 N 0 
0 indicates that the comparison is meaningless 
N indicates that the difference between the means was not 
s.ignificant 
fl indicates that the difference between the means was sig-
nificant in favor of the group in the left hand column 
at the .01 level 
-1 indicates that the difference between the means was sig-
nificant in favor of the group in the top row at the .01 
level 
Quality points, high school science.--Another criterion 
by which the writer tried to judge the fitness of the members 
of the survey group to prepare themselves as teachers of 
secondary school mathematics was the number of quality points 
in high school science. Here again each grade of A was scored 
as 4.00, each B as 3.00, each C as 2.00, and each D as 1.00. 
Each score was multiplied by the number of units of credit 
assjgned to that course. These products were added and the 
sums were made up into frequency tables for each of the six 
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sub-groups. For each group the mean and standard deviation 
was c9mputed in order to facilitate comparison of one group 
with another in the matter of quality points in high school 
science. These data are shown 1n Table 53. 
Table 53, Quality Points in High School Science, 
Groups A, B, and C in Both Periods. 
Periods 1928 to 194o 1941 to 1953 1928 to 1953 
Groups A B c Tot. A B c Tot. A B c Tot. 
Scores 
16 0 1 0 1 2 1 0 3 2 2 0 4 
15 0 0 0 0 0 0 1 1 0 0 1 1 
14 0 0 1 1 1 1 2 4 1 1 3 5 
13 1 0 1 2 0 0 1 1 1 0 2 3 
12 2 0 0 2 1 2 1 4 3 2 1 6 
11 3 0 0 3 2 0 3 5 5 0 3 8 
10 3 5 4 12 2 2 6 10 5 7 10 22 
9 1 2 2 5 2 2 5 9 3 4 7 14 
8 7 5 5 17 5 9 6 20 12 14 11 37 
7 15 6 4 25 6 7 6 19 21 13 10 44 
6 11 10 1 22 4 8 11 23 15 18 12 45 
5 5 7 1 13 1 8 1 10 6 15 2 23 
4 8 7 3 18 3 6 5 14 11 13 8 32 
3 13 14 8 35 2 6 7 15 15 20 15 50 
2 4. 2 2 8 1 1 2 4 5 3 4 12 
1 0 0 0 0 0 0 0 0 0 0 0 0 
0 2 2 1 5 1 1 0 2 3 3 1 7 
Totals 75 61 33 169 33 54 57 144 108 115 90 313 
5.87 6.18 10.6 7.23 7.32 6.85 
Means 
5.49 5.79 9.76 8.96 7.49 7.25 
2.79 3.35 3.61 3.16 
St.Dev. 
2.79 2.92 2.92 3.22 
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M(qs,A,l) was 5.87 and M(qs,A,2) was 10.6. The difference 
between these means was 4.73 and the critical ratio, R(M,qs,A,l,2), 
was 6.7 which is significant at the ,01 level. This indicates 
that group A,2 was superior to group A,l when both groups were 
measured by the criterion of quality points in high school 
science. 
M(qs,B,l) was 5.49 and M(qs,B,2) was 9.76. The 
difference between these means was 4.27 and the critical ratio, 
R(M,qs,B,l,2), was 8,5 which is significant at the .01 level. 
This indicates that by the criterion of quality points in 
high school science, group B,2 was superior to group B,l. 
· M(qs,C,l) was 6.18 and M(qs,C,2) was 7.23. The 
difference between these means was 1.05 and the critical ratio, 
R(M,qs,C,l,2) was 1.5 which is not significant. This indicates 
that there was no demonstrated difference between groups C,l 
and C,2 according to the criterion of quality points in high 
school science. 
Comparing M(qs,A,l) with M(qs,B,l) which were 5.87 and 
5.49, respectively, we find a difference of 0.38 and a crit-
ical ratio, R(M,qs,A,B,l), of 0.9 which is not significant. 
Hence there was no demonstrated difference between groups A,l 
and B, 1 in regard to quality points in high school science. 
A similar comparison of M(qs,A,l) with M~qs,C,l) which 
were 5.87 and 6,18, respectively, we find a difference of 0.31 
and a critical ratio, R(M,qs,A,C,l), of 0.5 which is not 
e!gnificant. Thus there was no demonstrated difference be-
tween groups A,l and C,l when measured by the criterion of 
quality points in high school science. 
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M(qs,B,l) was 5.49 and M(qs,C,l) was 6.18. The difference 
between these means was 0.69 and the critical ratio R(M,qs,B,C,l), 
was 1.0. There was no demonstrated difference between these 
two groups in the matter of quality points in high school 
science. 
M(qs,A,2) was 10.6 and M(qs,B,2) was 9.76. The difference 
between these means was 0.84 and the critical ratio, 
R(M,qs,A,B,2), was 1.1 which is not significant. 
A similar comparison of the mean of group A-2,(10.6), 
with the mean of group C-2, (7.23), showed a difference of 
3.37 with a critical ratio, R(M,qs,A,2,C,2), of 4.5 which is 
significant at the .01 level in favor of group A-2. 
M(qs,B,2) was 9.76 and M(qs,C,2) was 7.23. The difference 
between these was 2.53 with a critical ratio, R(M,qs,B,2, C,2) 
of 4.4 which is significant at the .01 leve~ in favor of 
group B-2. 
The final comparison which was made in term of quality 
points in high school science was between the total first 
group and the total second group. Here the means were 
M(qs,Totl,l) 5.79 and M(qs,Tot.,2) 8.96. The difference 
between these was 3.17 with a critical ratio, R(M,qs,Totl,l,2), 
of_9.0. This indicates that the members of the survey group 
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guring the second period were significantly superior to the 
members of the survey group during the first period when 
judged by the criterion of the number of quality points in 
high school science. This superiority can be accounted for 
by the very evident superiority of group ~-2 over group A-1 
and of group B-2 over group B-1 in this matter of quality 
points in high school science. 
These comparisons of one.group with another in the 
matter of quality points in high school science are summarized 
in table 54. 
Table 54. Significance of the Difference of the Means,Quality 
Points ia High School Science 
Grouns A-1 B-1 I C-1 A-2 B-2 C-2 Tot. 1 Tot.2 
A-1 0 N N -1 N N 0 0 
B-1 N () N N -1 N 0 0 
C-1 N N 0 N N N 0 0 
A-2 .tl N N 0 N -1 0 0 
B-2 N .£1 N -N -0 .£1 0 0 
C-2 N N N -1 -1 0 0 0 
Tot. 1 0 0 0 0 0 0 0 -1 
Tot. 2 0 0 0 0 0 0 .tl 0 
0 indicates that the comparison is meaningless 
N indicates that the difference between the means was not 
significant t 1 indicates that the difference between the means was 
_significant in favor of the group in the left hand column 
at the .01 level 
-1 indicates that the difference between the means was 
significant in favor of the group in the top row at the 
.01 level 
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Table 51 brings out that the portion of the survey group 
in the second period of the study, the classes of 1941 to 
1953, was markedly superior to the portion in the first period. 
The difference between the means was in most cases not sig-
nificant in comparing one group with another but where there 
was a significant difference it favored the second period 
over the first and groups A and B over group C. We are 
speaking here of course of superiority in terms of the quality 
of the work done by the members of the survey group in their 
courses in high school science. 
Personality ratings.--Each applicant for admission into 
a Massachusetts state teachers college is given a rating of 
superior, good, fair, or poor en each of ten personality traits 
by the principal of the high school from which the candidate 
either has been graduated or is about to be graduated. Of the 
320 students in the survey group, the personality rating blanks . 
for 316 were still on. file in the college records. These 
ratings were transcribed onto the mimeograph forms prepared for 
that purpose, see exhibit B in the appendix. These rating were 
tabulated according to group and period as shown in the next 
two tables, numbers 55 and 56. 
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T~ble 55. Personality Ratings of the Classes of 1928 to 1940 
Appearance 
Poise 
Initiative 
Voice 
Oral Exp. 
Written Exp. 
Dependability 
Industry 
Co-operation 
Disposition 
Totals 
Percents 
Grou A 
19 46 
20 26 
28 41 
16 44 
20 45 
26 41 
51 23 
55 19 
50 25 
46 26 
10 
10 
7 
16 
11 
9 
2 
4 
1 
4 
74 
~ 
0 
0 p.. 
1 15 
0 17 
0 19 
0 10 
0 17 
0 16 
0 34 
0 32 
0 31 
0 27 
1 IUS 
Grou~ B 
31 14 
32 12 
33 9 
40 10 
31 12 
36 9 
26 1 
27 2 
28 2 
30 4 
14 7'i 
Grou C 
1 7 
0 10 
0 11 
1 6 
1 8 
0 7 
0 23 
0 21 
0 23 
0 23 
3 L39 
20 
16 
20 
19 
19 
22 
~i 
~ 
6 0 
7 0 
2 0 g g 
3 1 
1 0 
1 0 
1 0 
1 0 
154 6 1 
0.1 ~5.7 1.5 12.3 0.5 42.1 
Table 55 brings together all the personality ratings of 
the three groups-A,B, and C-who were in the first thirteen 
classes, those of 1928 through 1940. For the A group Superior 
plus Good total ~Q.I percent, and for the B group Superior 
plus Good total 87.2 percent, and for the C group Superior 
plus Good total 88.8 percent. It is interesting to note that 
in each of the three groups the number of Good ratings exceeds 
the number of Superior ratings. The differences between the 
totals of Superior and Good ratings between the three groups 
are too small to indicate any superiority of one group over 
eitQer of the other two in the matter of personality ratings. 
Table-56. P•rsonality Ratings o£ the Classes o£ 1941 to 1953 
Group A Group B Group C 
s.. s.. s.. 
0 0 0 
ori ori •.-4 
s.. s.. s.. s.. s.. ., 
'V s.. s.. • '1:1 s.. s.. 
., 
'0 
§' 0 ori 0 §' 0 ori 0 §' 0 ori 0 0 .. 0 0 .. 0 0 
"' 
0 
{/) 0 
'""' 
ll. {/) 0 
'""' 
ll. Cl) 0 
'""' 
ll. 
-, I . ' \ I 
' 
Appearance 14 21 - - 23 28 3 - 15 39 3 -Poise 16 19 
- -
~0 30 4 
-
16 37 4 
-Initiative 19 25 1 
-
23 28 3 - 17 32 8 -Voice 12 23 
- -
14 39 1 - 7 44 6 -Oral Exp. 11 21 3 - 17 31 6 - 10 34 13 
-Written Exp. 16 15 4 
-
20 39 5 
-
8 37 12 
-Dependabilit 28 7 
- -
41 12 1 
-
38 18 1 
-Industry 26 7 2 
-
39 14 -1 
-
29 23 5 
-Co-operation 26 9 
- - ~6 15 - - i~ 13 t -Disposition 25 10 
- -
11. 
- -
ll.. 
-
Totals 193 14.7 0 
-
276 240 24. 
-
219 291 60 
-
Percents 55 .• 1 42.0 2.9 151.1 44.5 4.4 38.4 51.1 10.~ 
·• -· Table·,56' brings":togethercall the.;personality ratings o£ 
the members o£ the three groups-A,B,and C- in the second set 
o£ thirteen classes, those o£ 1941 through 195). For the A 
group the Superior and Good ratings total 97.1 percent, for 
the B group the Superior and Good ratings total 95.6 percent, 
and for the C group the Superior and Good ratings total 89.5 
percent. The first two o£ these percentages are decidedly 
higher than the corresponding percentages in Table 55, the 
third is only slightly higher. The situation concerning the 
relative numbers o£ Superior and Good ratings is reversed for 
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the A and B groups as compared to Table 55. For group C it is 
true on Table 56 as it was on Table 55 that the number of Good 
ratings is greater than the number of Superior ratings. In as 
much as the differences between the first two groups-A and B-
and the third group-C-are quite large, it seems safe to say 
that in this second period covered by this study, those who 
became members of the A and B groups were considered by their 
high school principals to have better personality traits than 
those who became members of group c. 
To convert these ratings into scores each Superior was 
scored as 4, each Good as 3, each Fair as 2, and each Poor as 
1. These scores were tabulated in a frequency distribution as 
shown in table 57• 
--
Table 57. Frequency Di&tribution of Scores 
Obtained from Personality Ratings 
1928-1940 '1941-1953 '1928-1953 
Score A B c A B c A I B c 
40 5 4 2 7 5 3 12 9 5 
39 2 2 3 0 3 2 2 5 5 
38 9 4 1 4 5 1 13 9 2 
37 5 5 0 3 7 7 g 12 7 
36 g g 3 4 ~ 6. 12 6 9 35 5 . 2 5 3 10 14 5 
34 8 3 7 3 7 8 11 10 15 
33 3 3 2 1 3 4 4 6 6 
32 7 5 2 1 1 2 8 6 4 
31 2 3 2· 0 2 5 2 5 7 
30 8 7 3 4 4 3 12 11 6 
29 2 3 2 1 1 1 3 4 3 
28 4 2 1 1 2 4 - 5 4 5 
27 1 4 1 0 1 2 1 5 3 
26 2 0 0 l 1 2 3 1 2 
25 4 5 0 0 1 2 4 6 2 
24 1 0 0 0 0 1 1 0 1 
23 0 0 1 0 0 0 0 0 1 
22 0 1 0 0 0 0 0 1 0 
21 0 0 0 0 0 1 0 0 1 
20 0 1 1 0 0 0 0 1 1 
Tot. 76 61 11 35 54 57 111 115 QO 
M 33.3 132 .cL: -n.o 35·4 Jll.. ~ 32.B 33.1j ,JS,4 JZ:9 
4.27 4.77 4.51 3.49 131D 4·43 
2ll!a 
Using the-Means and Standard Deviations for each group 
shown in Table 57 the ratio of the actual difference of the 
means to the standard error of the difference (critical 
ratio) was computed in order to compare each group with other 
groups. This was done by use of the formula: 
R(M,pr,A,l,2)= ~~:Jt~!:c,~i~p·~~r~:rence 
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These critical ratios between the various means of Table 
57 are given in table 58 
Table 58. Critical Ratios between various 
Means found in Table 54. 
Ratios 
R(M,pr,A,l,2) 
R(M,pr,B,l,2) 
R(M,pr,C,l,2) 
R(M,pr,A,B,l) 
R(M,pr,A,C,l) 
R(M,pr,A,B,2) 
R(M,pr,A,C,2) 
2.36 
2.75 
0.204 
1.43 
0.375 
1.02 
3.13 
Level of 
Significance 
.02 
.01 
Not 
Not 
Not 
Not 
.002 
As can be seen from Table 58, so far as personality 
ratings can be relied upon as a suitable measure of quality, 
the A group in.the second period was significantly superior 
to the A group of the first period, the B group of the 
second period was significantly superior to the B group of the 
first period, and the two C groups were not significantly 
different. This indicates that those students .who remained in 
college until they received their degrees in the classes of 
1941 through 1953 were considered by their high school. 
principals to have better personalities than their opposite 
numbers in the classes of 1928 through 1940. The A group of 
the second period was superior to the C group of this same 
period. The other groups were not significantly different 
from each other in so far as personality ratings indicate. 
Summary of high school background.--In this part of 
Chapter Five we have examined the high school preparation 
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of the members of the survey group to determine, where 
possible, if there were any significant differences between 
the ..-bers of the various groups in either of the two periods 
or between one period and the other. The five criteria used 
are shown in Table 59 and the means and standard deviations 
are shown there also. 
Table 59. Summary of Criteria used in determining Quality of 
Members of the Survey Group. 
1928 19k.O 1941 195'3 
Data found 
in tables 
Criteria Group. Means St.Dev Means St.Dev numbered 
(1) £2) (3) (4) (5) (6) (7) 
Units of A 2.94 0.54 3.38 0.60 39 
High School B 2.49 0.58 2.93 o.62 40 
Mathematics c 2.98 0.96 3.20 0.25 41 
Tota 2.79 0.70 3.14 1.19 42 
Units of A 1.71 0.77 2.32 1.01 43 
High School B 1.70 0.82 1.97 0.81 43 
Science ,e 1.94 1.01 2.36 0.97 43 
Tota lo75 0.85 2.20 0.95 43 
Quality Point! A 10.7 2.42 ll.l 3.32 45 
in High Schoo]- B 8.25 2.51 9.67 2.63 46 
Mathematics c 9.97 3.76 10.3 3.25 47 
Tot a 9.63 1.56 10.2 3.10 
Quality Point A 5.87 2.79 10.6 3.61 50 
in High Schoo B 5o49 2.79 9.76 2.92 50 
Science c 6.18 3.35 7.23 3.16 50 
Tot a 5o79 2.92 8.96 ~.22 50 
-
T 
Scores on A 33.3 4.27 35.4 3.39 54 Personality B 32.4 4.17 34.6 3.80 54 Ratings c 33.0 4.51 32.8 4-43 54 
Tot a 33.0 4.54 34.0 4.18 
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Table 59.clearly shows that in every instance where the 
difference between two means was significant, in any one of 
the five measures of fitness used, the difference favored 
those in the A group over those in the corresponding B or C 
groups and favored those in the second period over those in 
the first period. This latter was true in the case of 
individual corresponding groups compared to each other and 
also of the total portion of the survey group belonging in 
the second period compared with the portion of the survey 
group belonging in the first period. 
These significant differences were not found to exist 
in all measures of fitness nor between all groups in any 
given measure of fitness. It is significant, however, that 
where they did exist they favored those in group A over the 
other groups and they favored those in the second period of the 
study over those in the first period. 
The conclusions to be drawn from these differences are 
that of all those who chose mathematics as their freshman 
elective, those who persisted in their intent to become teachers 
of secondary school mathematics were superior to those who did 
not persist, and that those who entered the State Teachers 
College at Worcester in the second period with a tentative 
desire to become teachers of mathematics at the secondary 
level were superior to their predecessors in the first period, 
The regrettable fact is that these better prepared and better 
qualified students were offered a more limited program of 
preparation and partly, at least, because of this, fewer 
of them persisted in their desire to become teachers of 
mathematics. 
Part 4. College Records 
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In part four of this chapter we are concerned with the 
college records of the members of the survey group. The 
college record of each member of groups A,B, and C was 
transcribed on a mimeographed blank such as shown as exhibit 
C in the appendix. From these blanks the data were obtained 
from which to compute the quality point averages in college 
mathematics courses of the members of the survey group. These 
averages were tabulated and the mean and standard deviation 
computed for each table. The number of semester hous credit 
in college mathematics appearing on the record of each member 
of the survey group was also tabulated and the mean and 
standard deviation computed for each table. By comparison 
of the means an estimate of the relative quality of the 
students in each group was made. In addition correlations 
between quality point averages in high school mathematics 
and quality point averagea in college mathematics were 
computed by the Pearson produc•-moment technique. 
Quality points in college mathematics.--Table 60 is based 
on the quality point averages in college mathematics of the 
216 
members of groups A, B, and C in each of the two periods 
covered by this study and also for the entire set of 
twenty six classes, those of 1928 through 1953. 
Table 60. Quality Points in College Ivlathematics 
1928-1940 1941-1953 1928-1953 
Scores A B c Total A B C Total A B c Total 
4.0 
3.5 
3.0 
2.5 
2.0 
1.5 
1.0 
0.5 
o.o. 
(2) (3) (4) (5) 
5 0 2 7 
18 4 4 26 
34 11 5 50 
16 11 2 29 
2 21 7 30 
0 88 4 12 
0 3 4 7 
0 3 4 7 
0 0 2 2 
!61 (7) !81 (9) 
5 2 6 13 
13 3 6 22 
13 19 8 40 
4 9 6 19 
0 10 10 20 
0 7 6 13 
0 2 5 7 
0 1 4 5 
0 1 4 5 
(10) (11) (12) (13) 
10 
31 
ll-7 
20 
2 
0 
0 
0 
0 
2 
7 
30 
20 
31 
15 
5 
4 
1 
g 
10 
13 
8 
17 
10 
~ 
6 
20 
48 
90 
48 
50 
25 
14 
12 
7 
Totals 75 61 34 170 35 54 55 144 110 115 89 314 
Means 3.05 2.18 2.00 2.53 3.27 2.43 2.18 2.54 3.11 2.30 2.11 2.53 
Sigma. 0.45 0.73 1.14 0.77 0.44 0.82 1.18 1.00 0.15 0.78 1.17 0.37 
Table 60 is a frequency distribution obtained in the 
following manner. For each member of the survey group each 
grade received in a course in college mathematics was 
multiplied by the number of semester hours of credit 
assigned to that course. These products were totaled 
and the sum divided by the total number of semester hours 
earned in college mathematics. These quotients were made 
into a frequency table for each of the three groups in 
each of the two periods. To convert letter grades into 
scores each A was scored as 4.00, each B as 3.00, each C 
as 2.00, and each D as 1.00. 
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As was done with the various measures of fitness based 
on the high school records, the difference between the means 
of table 60 were tested to determine their level of significance. 
The results of this testing are given in table 61. 
As can be seen in table 61, the A group of the second 
period was significantly superior to the A group of the first 
period and each of the A groups was significantly superior 
to each of the other two groups in their respective periods, 
in the quality of the work done in college mathematics courses. 
There was no significant difference between the entire group 
in the first period and the entire group in the second period. 
Semester hours of college mathematics.--The criterion 
which was used to divide the 26 classes under investigation 
into two sub-groups of 13 classes each was the number of 
semester hours of work in the field of mathematics required of 
mathematics majors in the two periods. In view of this fact 
it seemed well to study the actual number of semester hours 
of college mathematics completed by each member of the survey 
group. Table 62 was compiled from these data. 
Table 61. Significance of the Difference of the Means, 
Quality Points in College Mathematics 
Groups A,l B,l C.l A.2 B,2 C,2 Tot..l Tot.2 
A 1 - 0 .£1 .t1 -2 0 0 0 0 
B 1 
-1 0 N 0 N 0 0 0 
c 1 -1 N 0 0 0 N 0 0 
A 2 /.2 0 0 0 /.1 /.1 0 0 
B 2 0 N 0 -1 0 0 0 0 
c 2 0 0 N -1 0 0 0 0 
Tot. 1 0 0 0 0 0 0 0 0 
Tot. 2 0 0 0 0 0 0 0 N 
0 indicates that the comparison is meaningless 
N indicates that the difference between the means was not 
significant 
,tl indicates that the difference between the means was sig-
nificant in favor of the group in the left hand column, 
at the .01 level 
21'8 
-1 indicates. that the difference between the means was sig-
nificant in favor of the group in the top row, at the .01 
level 
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Table 62. Semester Hours of College Mathematics 
1928-194o 1941-1953 1928-1953 
Sem.Hr. A B c Total A B c Total A B c Total 
27-28 3 0 0 3 0 0 0 0 3 0 0 3 
25-26 48 0 0 48 0 0 0 0 48 0 0 48 
23-24 17 0 0 17 0 0 0 0 17 0 0 17 
21-22 7 0 0 7 5 0 0 5 12 0 0 12 
19-20 0 0 0 0 3 0 0 3 3 0 0 3 
17-18 0 0 1 1 25 0 0 25 25 0 1 26 
15-16 0 0 1 1 2 7 6 15 2 7 7 16 
13-14 0 2 4 6 0 1 0 1 0 3 4 7 
11-12 0 2 1 3 0 4 9 13 0 6 10 16 
9-10 0 4 2 6 0 14 19 33 0 18 21 39 
7-8 0 46 3 49 0 2 0 2 0 48 3 51 
5-6 0 6 17 23 0 19 5 24 0 25 22 47 
3-4 0 0 5 5 0 7 16 23 0 7 21 28 
1-2 0 1 0 1 0 0 0 0 0 1 0 1 
Totals 75 61 34 170 32 54 55 144 110 115 89 314 
Means 24.8 7.7 7.5 15.1 18.1 8.2 8.4 11.0 22.6 7.9 8.0 lll. 
Sigma 1.4 1.7 1.2 8.8 0.16 3.8 3.9 5.7 3.3 2.9 3.9 7.8 
Table 62 calls attention to the major difference between 
the two periods with which this study is concerned. In the 
classes of 1928 through 194o, the mean number of semester 
hours of college mathematics on the records of those who were 
graduated as mathematics majora, group A was 24.8. The cor-
responding figure for the second period, the classes of 1941 
through 1953, was 18.1. The critical ratio of these means 
. is over 200, showing that the difference is significant in 
favor of A,l. 
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The other means are not important. They indicate, simply, 
the early discouragement of those who were not persistant 
enough to continue as mathematics majors and who either changed 
their major or left college before they vere graduated. 
Correlation of high school and college mathematics grades.--
A point of interest in a study such as this one, is to deter-
mine how well the members of the survey group succeeded in 
their college work in mathematics as compared with their 
success in high school mathematics. 
With this in mind the coefficient of correlation was 
computed by the Pearson product-moment technique between the 
average quality points in high school mathematics and the 
average quality points in college mathematics for each of the six 
six groups. One of these correlations is done out in full 
form in Table 63. 
Table 63. crorrelation between High School and College Grades in Mathematics 
Group A-1 
High 2 
School College 2.0 2.5 3.0 3.5 4-0 fy y fy fy Ex 
4.0 2 4 16 11 2 35 0.5 17.5 8.75 3·5 
3.5 7 8 6 1 22 o.o o.o o.oo o.5 
3.0 3 12 15 -o.5 
-7·5 3·15 -1.5 
2.5 1 1 2 -1.0 -2.0 2.00 -0.5 
2.0 1 1 -1.5 -1.5 2.25 -1.0 
fx 3 15 37 17 3 75 6.5 16.75 1.0 
x• -1.0 -0.5 o.o 1.0 1.5 
fx' -3.0 
-7-5 o.o 8.5 3.0 1.0 2 
fx 1 3.0 3o75 o.o 4.25 3.0 14.0 
Ey' -0.5 -0.5 l.O 5.5 1.0 6.5 
Ex'y' 0.5 0.25 o.o 3.75 1.0 5.50 r= 0.36 t .068 
Ex'y 
7o75 
o.oo 
0.75 
0.50 
1.50 
5.50 
1\) 
1\) 
..... 
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The coefficient of correlation was computed for each of 
the other five groups and the probable error of each coeffic-
ient was also computed. The results of these computations are 
shown in Table 64, along with the level of significance of 
each coefficient. 
Table 64. Correlation between High School 
Mathematics and College Mathe-
matics. 
Correlations Coer. P.E. N-2 Level of 
Significance 
.05 .01 
(1) (2) (3) (4) ( 5) ( 6) 
r(qm,qca,A,l) 0.36 .068 73 Yes Yes 
r(qm,qcm,B,l) 0.24 .082 59 No No 
r!qm,qcm,C,l) 0.59 .079 30 Yes Yes 
r qm,qcm,A,2J 0.02 .119 31 No No 
r qm,qcm,B,2 0.33 .083 52 Yes No 
r(qm,qcm,C,2) 0.38 .810 50 Yes Yes 
The largest degree of freedom in the six correlation 
tables which are summarized in Table 64, would be that of 
the~l group, namely 73. This would require a coefficient 
of correlation of .227 to be significant at the .05 level 
and a coefficient of .296 to be significant at the .01 level. 
We can say, therefore, that that particular coefficient of 
correlation, 0.36, is significant at the .01 level. 
There is no consistancy to the pattern of the 
significance of the various coefficients of correlation. The 
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~ group that shows significant correlation between quality 
points in high school mathematics and quality points in 
college mathematics in both periods, is group C. There, the 
significant correlation is between a low quality point average 
in high school mathematics and a still lower quality point 
average .in college mathematics. The means for the two groups are: 
C-1 C-2 
High School Mathematics 3.3 3.2 
College Mathematics 2.0 2.2 
The failure of the coefficients of correlation to' taU:.· 
into some logical pattern can probably be best explained by 
saying that the high school grades and the college grades in 
in mathematics are secured by different methods and are 
measuring different things. The high school grade in most 
cases represents the ability of the student to memorize set 
techniques and to know when and how to apply these techniques. 
The college grade attempts to measure the ability of the pupil 
to do some original thinking ia problem solving. 
fn view of the failure of these coefficients of correlation 
to fall into a consistent pattern we can conclude that succees 
in high school mathematics is no sure guarantee of success in 
collece mathematics. 
Part 5. Post-College Records 
A letter was sent to each of the 225 graduates who were 
classified in either group A or group B. As shown in Table 65 
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NGLa4dr••• could be found tor one member ot group A in the 
class of 1928. The letter was accompanied by a postcard 
questionnaire. A copy of the letter and a copy of the 
post-card are shown in the appendix as exhibits E and F, 
respectively. Six letters were returned because of poor 
addreases and since no better address could be found, these 
individuals were not included in the data concerning the post-
college records of the survey group. 
The 219 letters which presumably reached their destinations 
brought 153 responses. This was a response of 69.9 percent. 
After ample time had elapsed, a second letter was sent 
to the 66 graduates who had not replied. This second letter 
elicited 48 replies, making a total of 201 replies from 219 
letters which were presumably delivered. This was a response 
of 96.35 percent. A copy of the second letter will be found 
in the appendix as exhibit G. This second letter was accompan-
ied by a post-card questionnaire identical with exhibit F. 
The tabulation of the experience of the writer in sending 
out this first questionnaire is given in Table 62 which is 
shown on the next page. As has been pointed out above the 
response from a numerical point of view was very good. From 
the point of view of the amount of experience in the teaching 
of secondary mathematics reported by the respondents the 
results were very disappointing. This information is to be 
found in Table 63 which is also on the next page. 
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Table 65. Bamber of Responses to First Questionnaire. 
1928-1940 1941-1953 1928-1953 
A B Tot A B Tot. A B Tot. 
Lett ere 
Returned 0 5 5 0 1 1 0 6 6 
Replies 
60 28 88 65 lat Letter 34 94 31 59 153 
Replies 
8 2nd letter 15 23 5 20 . 25 13 35 48 
No Reply 
18 Either Letter 7 7 14 2 2 4 9 9 
Totals 75 61 136 35 54 89 110 ~15 225 
The 153 post-cards returned in reply to the first letter 
plus the 48 returned in reply to the second made a total of 
201 questionnaires upon ~ich to base an analysis of the 
teaching experience of these graduates. This analysis 
resulted in table 66. 
Table 66. Teaching Experience of Graduates 
1528-1940 19 l-B53 1' 28-lt_2} 
Experience A B Tot A B Tot A B Tot 
Seinor High 1 0 1 1 0 1 2 0 2 
Junior High 17 10 27 12 6 18 29 16 45 
Both 7 0 7 8 0 8 15 0 15 
None 43 39 82 12 45 57 55 84 139 
Totals 68 4-9 117 33 51 84 101 100 201 
The most disheartening thing to be learned from Table 
66 is that 55 out of 101 members of group A never taught 
mathematics in secondary schools after their graduation. 
These are the students who chose mathematics as their fresh-
man elective and thus indicated a desire to prepare themselves 
as teachers of secondary school mathematics and persisted in 
their intention until they were graduated as mathematics 
majors. To find that 55 percent of these did not follow 
their chosen field is certainly discouraging to one who has 
spent more than a quarter century preparing teachers of 
secondary mathematics. There is some small consolation in 
the fact that during the first period of this study 43 out of 
68 or 60.4 percent of the A group did not teach mathematics 
while in the second period this drops to 12 out of 33 or 
36 percent. With the present demand for secondary school 
mathematics teachers far exceedihg the supply it may be 
expected that this percentage will drop still further for 
the classes of 1954 through 1966. 
It is interesting to note that 16 out of 100 members of 
group B did teach mathematics at the junior high school level 
even though they changed from a major in mathematics to a 
major in some other field before they were graduated. It is 
fair to assume that the training in mathematics which they 
did have stood them in good st·ead when they were called upon 
to teach mathematics in the junior high school 
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The only comparable figure that came to the notice of the 
writer was secured by a rough check of the questionnaires 
!I . 
upon which Brown based his master's thesis, This check 
showed that out of 62 graduates of the Boston University, 
School of Education, who had majored in mathematics in the 
classes of 1932 through 1952, 37 had taught mathematics in 
junior or senior high school, 12 had taught other subjects, 
and 13 had not taught. Percentagewise this is roughly 
60,20,20. The 60 percent that did teach mathematics at the 
secondary level is one third higher than the 46 percent of 
group A who had comparable teaching experience. 
Final Questionnaire on Teaching Experience, etc.--Of the 
201 respondents to this first questionnaire there were 62 
who had some experience teaching mathematics at the secondary 
schaol level. Of these 46 were in group A and the remaining 
16 were in group B. These 62 individuals were asked to fill 
out a longer questionnaire concerning their teaching experience, 
A copy of this questionnaire will be found in the appendix as 
exhibit I, The letter which accompanied this longer 
questionnaire is in the appendix as exhibit H, 
With a few post card reminders to spur them along these 
62 responded with 51 questionnaires which constituted a reply 
~ Richard Gilbert Brown, A Follow-Up Study of the Mathematics 
raduates of Boston University, School of Education,Unpublished 
Master's Thesis, Boston University, 1954 
--
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f?Gm 82.3 percent. The 51 replies were distributed as follows: 
Group A-1, 24; group B-1, 7; group A-2, 17; group B-2, 3. The 
41 replies from the A groups accounted for all but five of the 
46 in these groups who had had experience teaching secondary 
school mathematics. This was a response of 89.1 percent. The 
response of the B groups was not so good. There were only 10 
replies from 16 individuals or 62.5 percent. One member of 
group A-1 returned her questionnaire completely blank. In a 
covering letter she explained that she had had only ten weeks 
of teaching experience the year after she graduated and an 
additional ten weeks the second year after that and "In view 
of the fact that I needed a little more in the way of keeping 
myself going, I decided to take the course in Comptometer 
School and go into the business world." And thus were lost 
the services of a teacher who had had a straight 'B' average 
in mathematics and related subjects all through her college 
work. No doubt there were several more such losses during the 
depression years of the middle thirties but they did not get 
even twenty weeks of teaching experience and did not receive 
thelonger questionnaire. The data which follow in various 
tables are based, then, on replies received from 23 members 
of group A-1; 17 members of group A-2; 7 members of group 
B-1; and 3 members of group B-2. 
In reply to the queation:-"Do you have any degree beyond 
the B.S. in Ed.?", the following responses were received:-
Table 67. Advanced Degrees of Members of 
groups A and B who did teach 
Secondary Mathematics. 
1~28-1940 1 141-1953 1928-L953 
A B Tot A B Tot A B Tot 
(1) (2) (3) (4) (5 (6) (7) (8 (9) (10) 
Master's 9 4 1.3 3 1 4 12 5 17 
None 15 4 19 13 1 14 28 5 33 
Totals 24 8 .32 16 2 18 40 10 50 
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Percentagewise the B group did better than the A group 
in the matter of advanced degrees. Five members of the B 
group or 50 percent of the total did have their master's 
degree. Of the A group only 12 out of 40 or 30 percent 
had made similar scholastic progress. 
It might be interesting to note that 11 were degrees of 
Master of Education and 6 were Master of Arts degrees obtained 
from various colleges and universities as shown in Table 68. 
+able 68. Colleges and Universities 
from which Master's Degrees 
were Obtained. 
1928-1953 
A B Tot 
(1) (2) (3) (4) 
Ed.M. 
Boston University 4 0 4 
Bridgewater S.T.C. 1 0 1 
Worcester S.T.C. 3 3 6 
Totals (Ed.M.) 8 3 11 
~ 
Boston University 1 0 1 
Clark University 2 1 3 
Columbia University 0 1 1 
Middlebury 1 0 1 
Totals (M.A.) 4 2 6 
Grand Totals 12 5 17 
It is noteworthy that although only 17 advanced degrees 
were obtained by those graduates who did have experience in 
teaching mathematics at the secondary level still 6 different 
institutions granting advanced degrees are represented among 
this small number. In the opinion of the writer it is to be 
regretted that 6 of the 17 master's degrees were granted by 
th~nstitution in which the individual concerned had done his 
or her under-graduate work. The other 11 were benefited by 
~oming in contact with a different faculty and a different 
approach to the problems of education. 
The question concerning the speed of placement was 
answered by all 50 of the respondents. The tabulation of 
their replies is given in the following table. 
Table 69. Speed of Placement of Graduates. 
Time of 1<28-1940 1S41- '53 1928-1"53 
Placement A .tl ot A .tl ot A B ot 
\l) l2 3) LltJ l5 lbl l7} l8l l9l .10) 
Same fall 17 6 23 15 2 17 32 8 40 
Next spring 1 0 1 0 0 0 1 0 1 
Next fall 2 2 4 1 0 1 3 2 5 
Other 4. 0 4 0 0 0 4 0 4 
Totals 24 8 ~2 ~6 2 18 40 ~0 50 
The table is to be read 17 members of group A-1 were 
placed in teaching positions the term of the same year in 
which they were graduated, one was placed the spring 
fol1cwing her graduation, two were placed during the fall 
term of the year next succeeding their graduation and four 
were not placed at any of these times but at times ranging 
from 18 to 26 months following their graduation. 
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On the basis of percentage of immediate placements 
there is no difference between the A group and the B group. 
In both groups 80 percent were placed for the fall term of 
the same year in which they were graduated. The graduates 
intthe classes of 1941-1953 had better success in getting 
_positions soon after they were graduated than did those in 
the earlier group of classes. The respective percentages 
are 94.4 and 71.9. In this connection it must be recalled 
that the years 1928 to 1940 included the depression years 
when there was no shortage of teachers such as existed in 
the· .'' iddle forties, exists today, and will continue to 
exist for some years to come. 
The next question on the questionnaire asked the 
graduates to rate each course which they had studied at 
Worcester State Teachers College in the following manner. 
If they felt that the course had been 'of no help at all 
in (their) teaching of secondary mathematifs' they were 
to rate it (1) i. if 'of little help', (2); if 'of some 
help', (3); if 'of considerable help', (4); and if 
'exceedingly helpful', (5). The replies were somewhat 
erratic. Graduates evaluated courses which they never had 
had and failed to evaluate some courses which they were 
required to take. Some placed a high value on courses far 
beyond any secondary course which they had ever been called 
upon to teach while others assigned a low evaluation to 
courses clos~y related to those which they had taught. 
Despite these limitations the writer felt that the group 
judgment would rise above these vagaries and frequency tables 
were made for each of the ten courses so evaluated. The means 
of these frequency tables were computed and arranged in rank 
~er from the highest to the lowest as shown in Table 70. 
Only two of the courses evaluated were offered to all 26 
of the classes under investigation. These were college algebra 
Table 70. Rank Order of Courses 
Studied, as Evaluated 
by Graduates of w.s. 
T.C. 
Course Mean 
Methods 3.96 
College algebra 3.75 
Trigonometry 3.38 
Solid geometry 2.97 
History of mathematics 2.87 
Analytic ceometry 2.68 
Introduction to analysis 2.36 
Calculus 2.36 
Differential calculus 2.14 
Integral calculus 2.00 
and solid geometry. In September of 1940 the curriculum was 
drastically changed and trigonometry, analytic geometry, 
differential calculus, integral calculus, methods of teaching 
secondary mathematics, and history of mathematics were all 
dropped from the course of study. In their place a course 
called introduction to mathematical analysis was introduced 
in the second year and a course called calculus was offered 
in the first semester of the third year. This latter course 
is a continuation of the course offered in the second year, 
!I ~he same text, Griffin's Introduction to Mathematical 
Analysis, is used throughout the three semesters. 
These evaluations are not the judgments of experts 
but they do show how teachers in service feel about the 
value of college courses in mathematics which they have b 
been required to study. It is particularly interesting 
and pleasing to the present writer to find that the course 
in methods of teaching secondary mathematics is at the 
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head of the list. According to the rating scale used, it 
had a mean value just four one hundredth of a point below 
'of considerable help'. With the exceptions of differential 
and integral calculus, it would appear that specific courses 
are rated higher than the more general courses which make up 
the last three semesters of the present curriculum. 
The fourth question was designed to discover the amount 
and the kind of teaching experience which these 50 graduates 
had had. Provision was made for checking the number of years 
of teaching in six subjects at six grade levela and for a 
write-in of experience not covered by the checking of 
appropriate squares. The data thus obtained were first 
tabulated on copies of the questionnaire form by groups 
consisting of graduates in the 1 to 50 range of code numbers, 
51 to· 100, etc. These tabulations were then made up into 
freq~ency tables by subjects and by grade levels. The totals 
of these tables were then made up into Table 71. 
!/ Frank L. Griffin, Introduction to Mathematical Analysis, 
The Macmillan Company, Boston, 1945 
Only seven individuals indicated any experience in the 
teaching of Solid Geometry. This was judged to be too 
trivial to tabulate. 
The write-in subjects were too varied both as to the 
name of the subject and the grade level at which it was 
taught to permit of any form of tabulation. A listing of 
the names of courses and the grade levels for each is as 
follows: General Mathematics (9),1@ 5, 1@ 2; Pre-
induction Mathematics Review (12), 1@ 1; Shop Mathematics 
(9), 1@ 1; Advanced Algebra (11),2@ 1, 1@ 4, 1@ 6t; 
(12), 2@ 1; Intermediate Algebra (11), 1@ 1, 1@ 2, (12), 
1@ 2; Algebra II (11) 1 1@ 1; Applied Mathematics (9), 1 @1 
_Table 11. 
Grouns 
Years of Teaching Experience of Graduates of 
the Worcester State Teachers College who were 
Members of Groups A and B in the Classes of 
1928 through 1953 in Various Mathematical 
Subjee~s at Various Grade Levels 
A B 
' ' ' ' 
•o or 
Years of Exnerience 1 2 3 J.. lj more 2 4 ·~ 
Sub_iect Grade 
Arithmetic 7th. 15 2 3 0 3 8 l 3 ~ 0 1 8th. 13 7 5 0 1 9 ~ 2 0 1 ~h. 1 2 1 0 0 3 0 ~ 0 0 lOth. 1 0 0 0 0 1 g 0 0 0 llth. 1 0 0 0 0 1 0 ~ 0 0 12th. 2 0 0 0 0 1 0 0 0 0 
Elementary ?th. 4 0 0 0 0 3 0 0 0 0 0 algebra ttth. 5 2 0 0 0 4 1 1 1 0 0 9th. ll 5 2 l l 6 l 0 0 0 1 lOth. 3 0 0 1 0 0 0 0 0 0 0 11th. 2 0 0 0 0 0 0 0 0 0 0 12th. 1 0 0 0 0 0 0 0 0 0 0 
Plane 7th. 3 0 0 0 0 1 0 0 0 0 0 geometry 8th. 3 0 0 0 0 2 0 0 0 0 0 ~h. 0 0 0 0 0 0 0 0 0 0 0 lOth. 6 4 0 0 0 3 1 0 0 0 0 11th. 1 1 0 0 0 1 0 0 0 0 0 12th. 1 0 0 0 0 1 0 0 0 0 0 
Trigonometry 7th. 1 0 0 0 0 1 0 0 0 0 0 8th. 2 0 0 0 0 1 0 0 0 0 0 ~h. 0 0 0 0 0 0 0 g 0 0 0 lOth. 0 0 0 0 0 0 0 0 0 0 llth. 1 0 0 0 0 0 0 g 0 0 0 12th. 5 2 0 0 0 1 1 0 0 0 
An examination of Table 71 reveals certain facts. 
'6 or 
more 
3 
4 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
First it reveals that most of the teaching done by these 50 
graduates, both those in group A and group B, was done in 
~rades seven and eight with a moderate amount at the grade 
nine level but only scattered instances of teaching mathe-
matics above the ninth grade level. 
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Second the table reveals-that £or the vast majority of 
the graduates teaching was a very temporary career. The 
number of those with one, two, or three years of teaching 
experience is far greater than the number of those with four 
or five years of teaching experience. If we assume that each 
teacher listed in the 16 or more' column is one for whom 
teaching is a life career we find that the number of such 
graduates is diaappointingly small. Since there is a great 
deal of duplication the listings in the 16 or more' column 
represent at most ten different graduates. If this estimate 
is correct then only one in five of those prepared in whole 
or in part as teachers of mathematics made it their life work. 
Tae next section of the questionnaire attempted to dis• 
cover what courses the graduates felt would have been helpful 
to them in their teaching if they had had an opportunity to 
study these courses while at the college. Each course was 
rated on a scale of five as follows; (5) 'exceedingly helpful', 
(4) 'of considerable help', (3) 'of some help', (2) 'of little 
help', and (l) 'of no help at all'. These ratings were made 
into frequency tables for each of the six courses proposed 
and the mean was computed for each table. The six courses were 
t~en ranked from highest to lowest in terms of the mean value 
-assigned. These ranks are shown in Table 72. 
Table 72. Rank Order of Courses 
Not Offered to Under-
graduates at W.S.ToC. 
Course Mean 
Methods 4.29 
History of mathematics 3.17 
Analytic geometry 2.89 
Integral calculus 2.82 
Differential calculus 2.78 
Trigonometry 2.50 
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The means for the content courses are based upon the 
judgments of a very few graduates since most of the 50 
respondents did not choose to evaluate these four content 
courses. On the bther hand, the other two courses; methods 
of teaching secondary mathematics and history of mathematics 
were rated by about one third of the respondents. It must 
be noted that the methods course.was given top rank by those 
in the classes of 1928 through 1940 who had such a course, as 
was shown in Table 68 and by those in the classes of 1941 
through 1953 who had no special methods course in mathematics 
but still place a high value on such a course as shown in 
Table 69. 
There is no correspondence between the ranks of the 
other five courses common to Tables 70 and 72 and any 
significance of the respective rank of a given course on the 
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~e as compared to its rank on the other is not immediately 
apparent. 
The respondents were next requested to indicate the 
value they placed on their preparation for teaching in terms 
of how well qualified they were to teach mathematics in the 
junior or senior high school at the time of their graduation. 
This they did by means of a five point scale ranging from 
(1) 'poorly prepared' to (5) 'very well prepared'. The response 
to this portion of the questionnaire was very good. Of the 40 
respondents in group A, 34 replied to the first of these two 
questions and 31 to the second. The corresponding response 
from the 10 members of group B were 10 and 5. The scores were 
tabulated by means of tally sheets and then made into frequency 
distributions as shown in Tables 73 and 74. 
Table 73. Graduates' Judgments Concerning the Quality of 
their Preparation to Teach in Junior High Schools 
Groups A,l A,2 B,l B,2 A,l and B,l A,2 and B,2 
Scores f fs f fs f fs f fs f fs f fs 
5 9 45 2 10 2 10 0 10 11 55 2 10 
4 5 20 7 28 0 0 1 4 5 20 8 32 
3 5 15 5 15 6 18 1 3 11 33 6 18 
2 0 0 1 2 0 0 0 0 0 0 1 2 
1 0 0 0 0 0 0 0 0 0 0 0 0 
Totals i9 ~~ B 55 ~ 2~ 2 7 27 1~~ 17 02 
Means 4.21 3.67 3.50 3.50 4.00 3.65 
It is interesting to note that the A,l group, all of whom 
were graduated at least 15 years before this study was made, 
still rated themselves as better than 'above average' in their 
preparation for teaching mathematics in the junior high school. 
The A,2 group, on the other hand, were graduated only a few 
years before this study was made and yet they though of them-
selves as just a little better than 'average' in their prepar-
ation for the same task. The preparation of the B groups was 
so lacking in uniformity so far as their work in mathematics 
was concerned and so few of them responded to this questionnaire 
that it is doubtful how much meaning can be attached to their 
ratings. 
Table.74. Graduates' Judgments Concerning the quality of 
their Preparation to Teach in Senior High Schools 
Groups A.l A,2 B,l B,2 A,l and B,l A,2 and B,2 
Scores f fs f fs f fs f fs f fs f fs 
5 6 30 1 5 0 0 0 0 6 30 1 5 
4 4 16 4 16 1 4 1 4 5 20 5 20 
3 6 18 3 9 1 3 0 0 7 21 3 9 
2 3 6 4 8 0 0 1 2 3 6 5 10 
1 0 0 0 0 1 1 0 0 1 1 0 0 
Totals 12 zo 12 ~8 ~ 8 2 6 22 Z8 l!:t !:t!:t 
Mell.ns 3.68 3-17 2.67 3.00 3.55 3.14 
Here again as in Table 73, the A,l group felt themselves 
to be better prepared than the A,2 group to teach mathematics 
i~the senior high school. Each group felt less well prepared 
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~o teach in senior high sahool than to teach in junior high 
school. This would aeem to indicate some validity for their 
ratings. 
Thus, we may concluee that the students who majored in 
mathematics in the classes of 1941 through 1953 were aware of 
the inadequacies of the training made available to them. At 
the same time it appears evident that their predecessors in 
the classes of 1928 through 1940 felt that their training 
was good. 
The final question on the questionnaire elicited 43 
responses from the 50 who answered at all. This was 86 per 
cent of the respondents. They were asked to allocate a four 
year college program, for the preparation of teachers for 
secondary schools, consisting of a total of 120 semester hours 
among the three areas of: 1-General education (cultural) 
2-Professional education(methods, 
psychology, tests and measurements, 
philosophy of education,etc.) 
3-Content courses in major and 
minor fields. 
Since only 33 members of group A and 10 members of group B 
responded it was decided to give their allocations of semester 
hours as 'raw scores' in Table 75. This will enable the reader 
to see the wide variety of the allocations made by different 
respondents and at the same time the close similarity of the 
group judgments of groups A and B. 
Table &5. Allocation of Semester Hours to 
the Three Areas of Teacher Prep-
aration as Suggested by Graduates 
of w.s.T.c. 
Grou:es ~...;:- . A B 
Areas (1) (2) (3} (1) (2) 
48 24 ~g 6u 3o 30 30 30 30 
20 25 75 30 50 
50 30 40 40 20 
20 50 50 36 24 
30 30 60 45 33 
40 16 64 25 25 
40 50 30 20 50 
40 20 60 20 35 
48 24 48 
40 20 60 
30 45 45 
36 30 54 
40 30 50 
50 20 50 
36 35 48 
30 30 60 
35 30 55 
36 24 60 
35 40 45 
20 60 40 
30 30 60 
48 24 48 
32 40 48 
60 15 45 
30 30 60 
30 40 50 
30 30 60 
40 40 40 
50 20 50 
30 60 30 
40 20 60 
( 3) 
36 
60 
40 
60 
60 
42 
70 
50 
65 
Totals 1214 1043 1703 341 347 512 
Means 36.79 31.79 51.6. 34.10 34.70 51.20 
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-eolumn (1) is made up of the suggestions as to the number of 
semester hours to be allocated to general education; column 
(2) professional education; column (3) content courses in the 
major and minor fields. In any given line under 'A' are found 
the proposed allocations of some respondent from group A and 
in any given line under 'B' are found the proposed allocations 
of some respondent from Group B. The means were computed by 
totaling the columns and dividing by the number of scores; 33 
in the case of the 'A' columns and 10 in the case of the 'B' 
columns. 
While there is great diversification among the 43 
responses to this question there is rather unusual similarity 
between the means of the raw scores of the 33 members of the 
A group and those of the 10 members of the B group. An 
allocation of 36 semester hours to general education; 32 
semester hours to professional education; and 52 semester 
hours to content courses in major and minor fields would re-
present the group judgment of all 43 respondents. This differs 
very little from the means of the columns under 'A' and the 
means of the columns under 'B'. 
In this portion of Chapter V we have been interested in 
the teaching experience of those members of the survey group 
who did teach mathematics in secondary schools, their interest 
in teaching as a career as evidenced b¥ graduate work, their 
success in securing positions soon after graduation, their 
evaluation of the courses they were required to take in 
preparing to teach mathematics, their actual teaching 
experience, the evaluation they placed on courses which they 
d~d not take, how well prepared they felt themselves to be, 
-and finally how they would design a curriculum for teacher 
preparation in so far as the proportionate share of the 
total number of semester hours required for graduation to 
be given to each of the three areas of teacher preparation 
is concerned. 
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We found first of all that the response was far beyond 
the usual response to questionnaires, 89 percent of the A 
group and 62 percent of the B group responded. This high 
percent of response was true also of the first (post-card) 
questionnaire which sought to determine the graduates who 
had had teaching experience in the field of mathematics 
at the secondary level. The replies to this earlier 
questionnaire reached 96 percent as shown in Table 65. 
Out of the 50 respondents in the four groups, A-l,A-2,B-l, 
and B-2, 17 or 34 percent had secured a master's degree. 
The graduates who did teach were successful in securing 
positions soon after their graduation. ~he aver~e for the ,., 
four groups was 80 percent placed the September of tbe year 
f graduation from the teachers' college. 
In enluatiag. the- ooursei which the.y were. o.f!ered. at the 
teachers' college the graduates indicated that the most helpful 
course was the on' in Methods of Teaching Secondary Mathematics. 
This same reaction was obtained from those who were not given 
this course but, who, after they had taught, could see the 
value of such a course. 
The amount of actual teaching experience reported by 
these graduates was disappointingly small. Most of them 
taught for just one or two years. The graduates with six 
or more years of teaching experience could be counted on 
the fingers of two hands without using any finger more than 
once. 
The members of group A-1 felt themselves to be better 
prepared to teach mathematics at both the junior and senior 
high school level than did the members of group A-2. Both 
felt less well prepared to teach in senior high than to teach 
in junior high. 
There was remarkable variety in the allocation of 
semester hours to the three areas of teacher preparation but 
surprisingly close agreement between the means of group A 
allocations and group B allocations. The recommendation of 
the entire group of 50 respondents would be 36 semester hours 
of general education, 32 semester hours of professional 
education, and 52 semester hours of content courses in a major 
and a minor field. 
Part 6. SWIIIIlary 
In this chapter we have whown how the survey group was 
determined by first consulting the class record books of the 
writer and later the permanent record cards of the college to 
ascertain which members of the classes of 1928 through 1953 
of~he State Teachers College at Worcester, Massachusetts had 
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-chosen mathematics as their freshman elective. It was found 
that there were 320 such students and the constituted the 
survey group. 
The whole group was first sub-divided into two sets of 
13 classes each. The first set consisted of the classes of 
1928 through 1940 and the second set consisted of the classes 
of 1941 through 1953. Each set was further sub-divided into 
three groups designated A, B, amd c. The A group was composed 
of those who took the full course offered to those majoring 
in mathematics and were graduated as qualified to teach that 
subject at the secondary school level. The B group was made 
up of the members of the survey group who did graduate from 
the State Teachers College at Worcester, Massachusetts but 
who did not graduate as mathematics majors. The C group was 
made up of those members of the survey group who did not 
graduate. Since there were three sub-groups in each of the 
two sets of classes, there were in all six groups (or sub-groups). 
These six groups are designated A-1, B-1, C-1, A-2, B-2, and C-2. 
Part two of the chapter dealt with the collection of data 
upon which to base comparisons between these six groups. These 
data were secured from the high school scholastic records, the 
personality rating given to each applicant for admission to a 
teachers college by his high school principal, the permanent 
record cards, all of which are on file in the college office, 
and from questionnaires sent out to selected members of the 
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survey group, namely, to all members of both A groups and to 
all members of both B groups. The first questionnaire was 
sent to 225 graduates and with the help of a follow-up 
elicited 201 responses. 
The third part of the chapter was concerned with the 
qualifications the members of the survey group possessed at 
the time they entered the teachers' college. Here, the writer 
attempted to discover what significant differences, if any, 
existed between the members of the six groups at the time of 
their admission to the college. Some significant differences 
were discovered. The members of the survey group in the classes 
of 1941 through 1953 were better prepared than those in the 
classes of 1928 through 1940 in the quantity of high school 
mathematics and in both the quantity and the quality of the 
high school science which they had on their records when 
they entered the teachers' college. The A-2 group was 
superior to the A-1 group in the matter of quantity of high 
school mathematics, in the matter of quantity of high school 
science. Group B-2 was superior to group B-1 in this same 
respect. With regard to personality, the members of group A-2 
were superior to the members of group A-1 and the same was true 
of group B-2 as compared with group B-1. Wherever significant 
differences were found to exist in the qualifications of the 
members of the various groups at the time they entered the 
teachers' college they favored those in group A over those in 
corresponding groups B and C and they favored those in the 
second set of classes over those in the first set. In other 
words, those who chose mathematics as their freshman elective 
and persisted in their intent to become teachers of secondary 
school mathematics were superior to those who did not so 
persist and those who entered the State Teachers College at 
Worcester in the second period of the study with at least a 
tentative desire to become teachers of secondary school 
mathematics were superior to taeir predecessors in the first 
period. 
Part four of chapter five was an investigation of the 
college records of the members of the survey group. The one 
significant difference between groups in so far as their 
college records show is the superiority of group A-2 over 
group A-1 in the quality of the work done in college 
mathematics courses. The amount of college work in mathematics 
was of course determined by the curriculum offered. The data 
shows a mean of 24.8 semester hours of college mathematics for 
group A-1 and a mean of 18.1 semester hours of college 
mathematics for group A-2. This is the crucial difference 
between the two periods under investigation in this study. 
To determine the value of high school grades as predictors 
of college success, coefficients of correlation were computed 
between quality points in high school mathematics and quality 
points in college mathematics. In three instances, groups 
A-1, C-1, and C-2, the coeffic.ient of correlation was significant 
attthe'"o0Ii.level, in one other instance, the correlation was 
significant at the .05 level in group B-2. This indicates 
that high school grades predictors of college grades in the 
same subject are of very questionable value. The significant 
correlations mentioned in connection with the two C groups were 
correlations between poor quality of work in high school 
mathematics courses and poor quality of work in college 
mathematics courses, Perhaps in this negative way high school 
grades are to some extent predictors of college grades in the 
same subject. 
The fifth part of chapter five was a study of the post-
college records of the members of the survey group in either 
group A or group B. These are the ones who did graduate from 
the State Teachers College at Worcester. Letters with a post-
card questionnaire enclosed were sent to the .225 graduates for 
whom addresses could be found. With the help of a follow-up 
letter, 201 replies were received from 219 letters presumably 
delivered, This 96 percent response was very gratifying in 
the sense that it demonstrated the willingness of his former 
students to cooperate with the writer in making this study, 
It was disappointing in the amount of teaching experience shown 
on the returned forms. Only 62 out of 201 had had any experience 
teaching mathematics at the secondary level. Of these 62 only 
46 were members of either group A-1 or group A-2. This meant 
that there were 55 graduates who had prepared to teach 
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mathematics at the secondary level who had. never taught 
mathematics above grade six if they had taught mathematics at all. 
The 62 with some mathematical teaching experience were sent a 
longer more detailed questionnaire. The response was good but 
not as good as the response to the shorter post-card form sent 
earlier. Replies were received from Sl out of 62 or 82.3 per-
cent. The A group responded to the extent of 41 out of 46 or 
89.1 percent while the B group responded 10 out of 16 or 62.5 
percent. The replies disclosed that 17 graduates had secured 
their master's degree, those who had taught secured their 
positions soon after graduation, the amount of teaching 
experience was very small, only one or two years in most 
instances, the course felt to be most helpful both by those 
who had had such a course and by those who had not had such a 
course but felt that they should have had one was a course in 
Methods of Teaching Secondary Mathematics, the members of group 
A felt themselves to be well prepared to teach mathematics in 
either junior or senior high schools but better prepared to 
teach mathematics in the former than in the latter and finally 
the group judgment was that the 120 semester hours to general 
education, 32 semester hours to professional education, and 
52 semester hours to content courses in major and minor fields. 
The plan to interview graduates with teaching experience 
was abandoned. There were only 62 such graduates and many of 
these indicated on the post-card questionnaire that they did 
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no~are to be interviewed. This made the number of possible 
interviews too small to be meaningful. 
Some contrasts between the two curriculums under investi-
gation and the students who were trained under each of them are 
summarized in Tables 76 (a), 76 (b), and 76 (c). 
Table 76 (a). Points of Superiority of the First Curriculum 
over the Second Curriculum or of the Students 
Trained Under the First over Those Trained 
Under the Second. 
1928 1941 Level 
to to of 
Criteria 1940 1953 Signif. Tables 
Number enrolled 171. 149 
Per cent in group A 44 24 
Sem.hrs.of college math M,24.8 M,lB.l .01 
Per cent of group A 
holding master's degree 10 8 
Table 76. (b). Points of Equality between Students Trained 
Under the First and Second Curriculums 
1928 1941 Tables 
to to 
Criteria 1940 1953 
Per cent of survey 
group in group B 10 10 
Group A, quality points 
in h.s. mathematics M,lO.!$ M,ll.l 
Total group, quality 
points in coll.math M, 2.53 114 2. 54 
Per cent of total group 
holding master's degree 10 10 
Table 76 (c). Points of Superiority of Students Trained 
Under the Second Curriculum over Those Trained 
Under the First Curriculum 
1928 1941 Level 
to to of 
Criteria 1940 1953 Signif. Tables 
Total group, units of 
high school mathematics M, 2.79 M, 3.14 .02 
Group A, units of high 
school mathematics M, 2.94 M, 3.38 .01 
Total group, uDits of 
high school science M, 1.75 M, 2.36 .01 
Group A, units of high 
school science M, 1.71 M, 2.32 .01 
Total group, quality 
points in h.s. science M, 5.79 M, 8.96 .01 
Group A, quality points 
5.87 M,l0.6 . in high school science M, .01 
Group A, personality 
ratings M,33.3 M,35.4 .02 
Group A, quality points 
in college mathematics M, 3.05 M,3.27 .02 
Response to first quest-
90% 95% ionnaire, total group 
Group A, response to 
83% 94% first questionnaire 
Total group, secured pos-
ition first fall after 
graduation 75% 94% 
Group A, secured position 
67% 94% first fall after grad. 
CHAPTER VI 
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 
:Part 1. Summary 
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This study consisted of two distinct but related investi-
gations. First the author made a thorough search of the 
literature concerning the preparation of teachers of secondary 
school mathematics. This was done in order to discover 
criteria by means of which to compare the two curriculums which 
he has administered at the State Teachers College in Worcester, 
Massachusetts. The literature was classified under three main 
headings, namely: 1-Reports of National Committees, 2-Period-
ical Articles, Bulletins and Monographs, and 3-Research 
Studies. The results of this portion of the study have been 
given 1n chapters II, III, and IV. There was a good consensus 
among all the authors concerning the proper curriculum for 
the preparation of teachers of secondary school mathematics. 
The results of this group judgment have been put in the form 
of eleven criteria as follows; all prospective teachers of 
secondary mathematics should have: 
1-Broad training in mathematics far beyond any course 
which the prospective teacher will ever teach. 
2-A course of study built around a core curriculum con-
sisting of College Algebra (3 semester hours), Solid 
Geometry (3 semester hours), Trigonometry (3 semester 
hours), Analytic Geometry (3 semester hours), 
Differential Calculus (3 semester hours), and 
Integral Calculus (3 semester hours). 
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3-A special course in methods of teaching secondary 
school mathematics. 
4-A course in the history of mathematics. 
5-An opportunity to teach mathematics under supervision 
in a junior or senior high school. 
6•Some work in fields closely related to mathematics 
with preferably a minor in physics. 
7~0ne or more courses in applied mathematics. 
8-Several opportunities to observe the work of a master 
teacher of mathematics in a demonstration junior or 
senior high school. 
9-0ne or more courses in non-Euclidean geometry. 
10-A course in the use of multi-sensory aids in the 
teaching of mathematics. 
11-Thirty semester hours of content courses in mathematics. 
(History of mathematics to be considered as a content 
course) 
These eleven criteria were used as the basis for comparing the 
two curriculums which the author has administered at the State 
Teachers College in Worcester, Massachusetts. 
The second major portion of the study consisted of a 
comparison of the students trained under each of the two cur-
riculums. The high school records of the 320 members of the 
survey group in mathematics and science were used to compare 
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those trained under the first curriculum with those trained 
under the second in terms of the quantity and the quality of 
their high school work in mathematics and science. The two 
total groups were also compared on the basis of the person-
ality ratings given by their high school principals at the 
time each student applied for admission to the teachers' col-
lege. The two total groups were divided into three sub-groups 
each. In groups A-1 and A-2 ~ere those who chose mathematics 
as their freshman elective and persisted in their intent to 
become teachers of secondary mathematics and were graduated as 
such under the first and second curriculums respectively. In 
groups B-1 and ~2 were those 1n the two curriculums who chose 
mathematics as their freshman elective but who later changed 
their minds and were graduated as prepared to teach in other 
fields. In groups C-1 and C-2 were those similarly who chose 
mathematics as their freshman elective but who were not 
graduated. Group A-1 was compared to groups B-1, C-1, and A-2 
not only on the basis of high school work in science and mathe-
matics but also on the basis of college work in these same 
fields. Group B-1 was compared with groups C-1 and B-2 in the 
same manner. Group c-1 was likewise compared with group C-2. 
A follow~up study was made of all the members of groups 
A-1, A-2, B-1, and ~2 to discover which of them had taught any 
mathematics in grades seven through twelve. Only a very few 
indicated any experience 1n teaching mathematics and the great 
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majority of these had taught for just one or two years and 
mostly at the junior high school level. In many cases this 
was teaching arithmetic in the seventh or eighth grade; not 
secondary mathematics in the strict sense at all. 
Part 2. Conclusions 
From the purely local viewpoint the curriculum offered 
to the classes of 1928 through 1940 was better than that 
offered to the classes of 1941 through 1953 for the follow-
ing reasons: 
1. It offered more semester hours of content work in 
mathematics. Table 59 shows a mean of 24.8 semester 
hours of mathematics under the first curriculum as 
contrasted to a mean of 18.1 under the second. 
2. It required those majoring in mathematics to complete 
a course in methods of teaching secondary school mathe-
matics. The second curriculum offered no such course. 
3. It required those majoring in mathematics to complete 
a course in the history and philosophy of mathematics. 
The second curriculum offered no such course. 
4. It retained a higher percentage of those who showed 
an early intention of becoming teachers of secondary 
mathematics and graduated them as so prepared. The 
per cents of those so retained were 44% and 24%, res-
~ble 77. ~.pa~t•on of the Two Curriculums Under Invest-
igation in terms of Criteria found in the Three 
Types of Mathematical Literature Reviewed 
1~28 1941 
to to 
Criteria 1940 1953 
1-:aroad training in mathematics tar 
beyond any courses Which the pros-
pective teacher will ever teach No No 
2-Course of study built around a 
•core curriculum• with additional 
elective work in content cour ... · No No 
3-Special course in methods of 
teaching secondary mathematics Yes No 
4-A course in the history of 
mathematics Yes No 
5-Practice teaching in mathematics 
in a junior or senior high school No Yes 
6-Work in related tields,preferably 
a minor in physical sciences No No 
7-0ne or more courses in applied 
mathematics . . No No 
a-observation of the work of a 
master teacher in a demonstration junior or senior hi@k school No No 
9-0ne or more courses in non-
Euclidean geometry No No 
lo-A course in the use of IIB1lti-aensory 
aids in the teaching of mathematies No No 
11-Thirty semester hours of content 
courses in mathematics. (History of 
mathematics to be considered as a 
content course) No No 
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pectively as shown in table 35. 
5.It gave those who graduated as mathematics majors a 
feeling that they were •above average' in their pre-
paration to teach in Junior high schools whereas the 
mathematics majors graduated under the second curr-
iculum felt that their preparation was just •average' 
tor this same task. These judgements are found in 
table 73. 
If we turn our attention to the criteria discovered in 
the reports of national committeea;the periodical articles, 
bulletins and monographs; and the research papers we find 
that neither curriculum was adequate. These criteria are 
shown ~n table 37, items numbered from 1 through 10 and 
item lo. 
In table 77 these eleven criteria are shown and it is 
indicated which criteria were met by each of the two curric-
ulums. The first criterion of 'broad training in mathema)!cs 
etc• was not met by either currieulum. The mean of 24.8 
semester hours or mathematics in the first curriculum included 
three semester hours or methods or teaching secondary 
mathematics and three semester hours of history and philosophy 
of mathematics so that actually there were only 18 semester 
hours of special elective content courses in mathematics. the 
mean or 18.1 semester hours of mathematics in the second 
curriculum includes three semester hours of general mathemati~s 
which is now required of all tresam.n so that there are 
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actually only 15 semester hours of special elective courses 
in content mathematics. Neither 18 nor 15 semester hours could 
be considered •broad training in mathematics etc.• 
The first curriculum was eaaentially the •core curriculum• 
suggested in the second criterion. This core should consist 
of the following courses:-College algebra •••• 3 semester hours 
Solid geomatry ••••• 3 semester hours 
Trigonometry ••••••• 3 semester hours 
Analytic geometry •• 3 semester hours 
Differential and 
integral calculus •• 8 semester hours 
Total ••••••••••••• ~semester hours 
These courses were all required of those majoring in mathe-
matics under the first curriculum. The differential and 
integral calculus carried only six semester hours of credit 
so that the total semester hours was 18 and not 20. Just 
two of the core courses are still required of mathematics 
majors. They are college algebra and solid geometry. The 
remainder of the present (second) curriculum of 15 semester 
hours is made up of nine semester hours of integra~ed 
mathematics consisting of some trigonometry, some analytic 
geometry, some calculus, and some advanced college algebra. 
In both curriculums the courses listed above constitute the 
entire oft"ering. The student majoring in mathematics has no 
choice of other courses by means of which he could broaden 
his mathematical )raining along the line in which his 
greatest interest lies. 
The third criterion, • a special methods course in the 
11eaching of secondary mathematics' was met by the first 
curriculum but is not met by the present (second) curriculum. 
It is contended that a general methods course is sufficient 
for all the subjects taught at the secondary level. This is 
one of the more serious weaknesses of the present curriculum. 
The fourth criterion, 'A course in the history or 
IIIB.thematics' , was met by the first curriculum but is not 
met by the present curriculum. A• an opportunity presents 
itself in the teaching of the content courses, mention is 
made or the history of a particular topic. This would still 
be done if there were a separate course in the history of 
mathematics. This casual mention of the historical background 
of a few or the topics encountered in the course of the 
present curriculum is in no sense a substitute for a good 
course in the history of mathematics. 
The fifth criterion, •practice teaching in mathematics 
in a junior or senior high school•, was not met by the first 
curriculum. At best some mathematics majors were given an 
opportunity to teach arithmetic in a seventh or eighth grade. 
These were seventh and eighth grades under an eight-four plan 
and such practice teaching was at the secondary level in name 
only. The present mathematics majors do have an opportunity 
to do their practice teaching in one of the four junior high 
schools in Worcester and in a few instances in a junior or 
senior high school in their home town or city. It is to be 
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h6ped that the senior high schools in Worcester will be opened 
to our student teaohers in the not-too~distant future. 
The sixth criterion, •work in related fields• was not 
adequately met by the first curriculum and is only partially 
met by the present curriculum. Mathematics majors can now 
elect a three semester hour course in chemistry in their 
junior year and a six semester hour course in physics in 
their senior year. In addition every student is required to 
take a six semester hour course in general science during 
his sophomore year. These 17 se .. ster hours are all that are 
available at the present and these have b•en a~ilable only 
since 1946. Before that date only the sophomore course in 
general science was offered. It would be incorrect to say 
that the present. offerings constitute a minor in physical 
science. 
Neither curriculum met the criterion of •one or more 
courses in applied mathematics•. 
Since we have no demonstration school at the secondary 
level, the nearest substitute which is available is to watch 
the work of a competent teacher giving a lesson in arithmetic • 
to a seventh or eighth grade class. 
No courses in non-Euclidean geometry have ever been 
offered since the school was founded in 1872. This is true of 
all the state teachers colleges in the state as far as the 
present writer can ascertain. 
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Not only is no course offered in the 'use of multi-
sensory aids in the teachingofmathematics' but there is no 
such course available in any field. An occasional demonstra-
tion of audio-visual equipment in connection with a general 
methods course is the nearest approach to the meeting of this 
criterion. 
With the first curriculum offering 18 semester hours of 
' 
content courses in mathematics and the present curriculum 
offering only 15 semester hours, it is obvious how far short 
of the eleventh criterion, 1 30 semester hours of content 
courses in mathematics' these two curriculums do fall. 
In the light of the foregoing discussion of the failure 
of either of the two curriculums under investigation to meet 
the proposed criteria it is obvious that changes are in order. 
The changes which the writer thinks should be made will be 
discussed in the next section. 
The students trained under the second curriculum were 
on the whole superior to those trained under the first in 
terms of the characteristics measured. The students in the 
two A groups were superior to those in the B and C groups of 
their respective periods, in the same sense. Those in group 
A-2 were superior to those in group A-1. 
This marked superiority of those trained under the second 
and much shorter curriculum seems to indicate that even an in-
ferior curriculum will attract good students. The crux of the 
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matter is that it will not retain these good students as well 
as a more adequate curriculum will. This is shown by the fact 
that the first curriculum retained 44 per cent of those who 
chose it while the second curriculum retained only 24 per 
cent. This is shown by the data 1n Table 39, found on page 
175. 
The obvious conclusion to be drawn from these facts is 
that it is not enough to attract good students who are qual-
ified and interested in becoming teachers of secondary school 
mathematics. In this critical period when mathematics 
teachers are in extremely short supply every teacher-training 
institution should do everything possible to offer to these 
students an adequate, varied, and well-rounded curriculum for 
their training. Only by so doing can we hope to catch up 
with the demand for teachers of secondary school mathematics. 
Part 3. Recommendations 
In view of the conclusions of the preceding section the 
writer is tempted to recommend that the State Teachers College 
at Worcester should offer mathematics as an elective cultural 
subject only and renounce any claim, either stated or implied, 
that it is training teachers of mathematics for the secondary 
schools of the Commonwealth. Because of the present critical 
national shortage of teachers of mathematics, (see Table 2), 
the writer is reluctant to make so drastic a proposal. He, 
therefore suggests that the curriculum in mathematics be 
drastically revised to meet at least the minimum standards 
suggested in tables 37 and 77. Such a curriculum could be 
secured by taking the following steps: 
1. Revise the curriculum for the preparation of 
secondary teachers, in all fields, so as to provide 
36 semester hours of general education; 32 semester 
hours of professional education; and 52 semester 
hours of content courses in major and minor fields. 
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Bote: The writer does not feel qualified to state in 
what way the 36 semester hours of general education should be 
divided among the humanities, the social sciences, the 
physical and biological sciences, and other fields. Furthermore 
it is not within the scope of this study so to do. This is true 
also of the 32 semester hours to be devoted to professional 
education. y 
Both of these are dealt with at some length in Syer•s 
article under theses 5,6,7,and 11. 
2. Provide 30 semester hours of content courses for a 
major and 22 semester hours of content courses for a 
minor. 
3. For those majoring in mathematics provide the follow-
1/ Henry w. Syer,l Core Curriculum for the Training of Teachers of 
secondary Mathematics,The Mathematics Teacher,(January 1948)41:8-2: 
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ing required •eore eurrieulua• of content courses: 
First year--College algebra •• 3 sem.hours 
Solid geometry ••• 3 sem.hours 
Second year-Trigonometry ••••• 3 sem.hours 
Analytic geom •••• 3 sem.hours 
Third year--Diff. calculus ••• 3 sem.hours 
Integral calc •••• 3 sem.hours 
Fourth year-History of math •• 3 sem.hours 
4. For those majoring in mathematics provide the follow-
ing elective courses, with a minimum of nine semester 
hours of elective work for a major: 
Second year-Elementary 
statistics •••••• 3 
Pure geometry ••• 3 
Third year--Theory of 
equations ••••••• 3 
Applied math •••• 3 
Fourth year-Foundations of 
msthematics ••••• 3 
Solid analytic 
geometry •••••••• 3 
sem. 
sem. 
sem. 
sem. 
sem. 
sem. 
hours 
hours 
hours 
hours 
hours 
hours 
5. For those majoring in mathematics provide a course in 
methods of teaching secondary mathematics. This course 
to be taught by a member of the mathematics faculty 
and to be offered as a required course in the first 
semester of the third year. 
6. For those majoring in mathematics provide sufficient . 
required and elective courses to.provide a minor of 
22 semester hours in the physical sciences with the 
emphasis on physics and including an elective three 
semester hour course in astronomy. 
7. Provide a required course in methods of teaching the 
physical sciences. This course to be taught by a 
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memoer of the science faculty and to be offered in the 
first semester of the third year. 
s. For those majoring in mathematics provide an opportun-
ity to do practice teaching in a junior or senior high 
school. This practice teaching to be done in the 
second semester of the third year. 
9, Secure one junior and one senior high school to be 
used as demonstration schools and arrange frequent 
visits ot all those planning to teach in secondary 
schools in order that they may observe the work of 
master teachers in their chosen fields. 
10. Explore the possibility ot giTing college credit for 
work done after school and during vacation periods in 
occupations such as surveying, construction, time 
study, marketing, etc. where a knowledge ot 
mathematics is an asaet. 
As soon as the facilities and faculty are made available 
for offering the program outlined above it will be necessary 
to institute the following changes: 
1. Entering freshmen will be required to follow the 
proposed program if they wish to major in mathematics. 
2. Mathematics majors who hed completed one year and 
will have had the courses in college algebra and 
solid geometry would be required to adopt the new 
program tor the remaining three years. 
3. Mathematics majors who had coDpleted two years would 
be required to take the course in methods or teaching 
secondary mathematics in the tirst semester or the 
third year. They would also be required to take the 
course in history or mathematics in the rourth year. 
They would be strongly urged to take as much 
additional work in content courses in mathematics as 
could be ritted into their programs. 
4. Mathematics majora who had completed three years 
would be required to take the course in history or 
mathematics in the tourth year. It the program made 
it possible, they would be required to take the course 
in methods or teaching secondary mathematics. This is 
proposed in rull awareness or the tact that they would 
have already had their semester or practice teaching 
in the second semester ot the third year. In addition 
these mathematics majors would be strongly urged to 
take an7 content courses, required or elective, that 
could be ritted into their programs. 
5. Mathematics majors at all points in their college 
careers would be strongly urged to take as many 
courses in the physical aciences as could be ritted 
into their programs. Entering treshmen, planning to 
major in mathematics would be advised to plan to 
secure a minor in physical science and to program 
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their work accordingly. 
In addition to the recommendations concerning the state 
Teachers College at Worcester the writer has some recommenda-
tiona concerning the study itself tor any who may choose to 
make a similar study. The first recommendation would be that 
the study cover not more than five recently graduated classes. 
This might require including graduates from more than one 
teacher training institution. The advantag•would be that a 
maaning~l study could be ~de ot the quality or the teaching 
being done by theae graduates. Secondly, a survey group 
consisting ot matbematics majors and mathematics minors would 
parallel groups A and B ot the present study and make possible 
a comparison between the quality or the teaching or those who 
had had a maximum amount ot content courses in mathematics 
with that or those who had had less or such preparation. It 
is recommended also that by including more than one teacher 
training institution in the study a larger survey group should 
be secured, especially a survey group with more members who 
had teaching eXperience in the field ot mathematics. The 
writer feels that the study would be more meaningful it made 
in a section ot the country where it is not traditional to 
reserve positions in secondary schools tor the graduates ot 
liberal arts colleges. His final recommendation would be that 
the investigation ot the high school background should be 
made ot all students in a given class under investigation in 
order to determine how the quality et the mathematics majors 
compared with that or majors in other fields. 
APPENDIX 
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TABLE 78 
The P-Iaster List from which the Data for Tables 
Numbered 39 through 64 were taken 
(1) ( 2) (3) (4) (5) ( 6) ( 7) (8) 
Code Class Groups Units Sem. Avg. Avg. 
No. A B c H.S.Ma. Hrs. Q.P. Q.P. Person-
Cell. H.S. Cell. ality. 
Ma. Ma. Ma. Rat ins 
1 1928 X 4.5 24 3.250 3.000 24 
2 " X 2.0 24 3.25 2.900 37 
3 " X 3.0 24 2.667 2.500 34 
4 
" X Records Missing 
5 1929 X 2.5 26 3.800 3.040 30 
6 " X 2.0 26 4.000 3.731 36 
7 " X 3.0 26 4.000 3.270 30 
8 '' It X 3.0 26 4.000 3.885 35 
. 
9 " X 2.0 6 3.000 3.000 32 
. 10 1930 X 2.0 24 3.000 2.500 36 
ll " X 3.0 24 3.667 2.500 27 
12 
" X 2.0 24 3.000 2.500 36 
13 " . X 2.0 24 4.000 3.125 34 
14 " X 3.0 24 4.000 3.125 36 
15 " X 2.5 24 4.000 3.125 32 
16 1931 X 2.5 22 4.000 3.450 40 
17 " X 2.5 22 3.500 3.000 32 
18 " X 3.0 22 4.000 3.450 40 
19 " X 2.0 10 3.000 2.400 40 
20 " X 2.0 7 3.000 1.570 30 
21 " X 4.0 22 4.000 3.730 36 
22 " X 2.0 22 4.ooo 2.730 35 
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Table 78 (continued) 
(1) (2) ( 3) (4) ( 5) ( 6) (7) (8) 
Code Class Groups Units Sem. Avg. Avg. 
No. A B c H.S.Ma. Hrs. Q.P. Q..P • Person-
Coll. H.S. Coll. ality 
Ma. Ma. Ma. Rat ins 
23 1931 X 3.0 22 4.000 3.364 38 
24 II X 2.5 7 3.200 2.143 34 
25 II X 2.0 10 4.000 1.6oo 36 
26 II X 2.0 10 3.500 2.100 31 
27 It It X 3.0 22 4.000 3.045 36 
28 1932 X 2.0 12 3.000 1.500 27 
29 II X 3.0 24 4.000 3.125 38 
30 II X 3.0 24 4.000 3.625 34 
31 " X 3.0 24 4.000 3.000 32 
32 " X 3.0 24 3.667 2.750 30 
33 " X 2.5 24 4.000 2.875 33 
34 II X 4.0 9 3.750 2.111 37 
35 II X 4.0 24 3.500 2.750 25 
36 II X 3.0 12 3.3333 2.500 28 
37 1933 X 3.0 26 3.170 3.270 34 
38 II X 2.0 8 3.500 1.625 27 
39 II X 2.0 8 4.000 3.375 30 
-
40 " X 2.0 8 3.000 1.500 27 
41 II X 2.0 5 2.500 1.400 39 
42 II X 3.0 28 3.333 3.000 34 
~3 II X 2.5 28 4,000 3.143 38 
44 II X 4.0 26 4.000 2.654 39 
45- II X 2.5 28 4.000 3.607 30 
46 " X 3.0 8 3.000 2.250 32 
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Table 78 (continued) 
(1) (2) (3) ( 4) (5) ( 6) ( 7) (8) 
Code Class Groups Units Sem. Avg. Avg. 
No. A B c H.S.Ma. Hrs. Q.P. Q.P. Person-
Coll. H.S. Coll. ality 
Ma. Ma. Ma. Rating 
47 1934 X 3.0 26 3.333 2.538 28 
48 " X 2.5 8 2.800 1.625 29 
49 " X 2.0 8 2.500 2.750 30 
50 " X 2.0 26 3.500 3.077 29 
51 " X 2.0 8 3.500 1.875 38 
52 " X 3.0 8 3.167 3.000 29 
53 " X 4.0 26 2.375 2.308 25 
54 " X 3.0 8 3.333 3.000 38 
55 " X 3.0 26 3.667 2.538 37 
56 " X 2.0 26 3.000 2.923 26 
57 " X 2.0 14 2.500 2.143 25 
58 1935 X 3.0 26 3.500 3.270 38 
59 " X 2.0 8 4.000 2.000 32 
60 " X 3.0 26 3.667 3.461 33 
61 II X 2.0 8 3.500 2.000 40 
62 II X 2.5 8 3.000 3.000 35 
63 " X 2.0 8 3.000 1.500 30 
64 II X 2.0 8 3.000 1.875 35 
65 II X 2.0 8 3.000 2.250 36 
66 II X 2.0 8 4.000 3.000 33 
67 II X 3.0 26 3.333 3.115 31 
68 " X 3.0 26 2.667 3.115 28 
69 II X 2.0 8 4.000 2.625 22 
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Table 78 (continued) 
{1) {2) (3) (4) {5) ( 6) ( 7) {8) 
Code Class Groups Units Sem. Avg. Avg. 
No. A B c H.S.Ma. Hrs. Q..P • Q..P. Person-
Coll. H.S. Coll. ality 
Ma. Ma. Ma. Rating 
70 1935 X 3.0 8 3.333 3.000 35 
71 II X 3.0 8 3.000 3.000 32 
72 II X 3.0 26 4.000 2.961 40 
73 II X 2.0 8 3.000 1.875 37 
74 II X 3.0 26 3.000 2.961 32 
75 II X 3.0 26 4.000 3.000 25 
76 1936 X 2.0 8 3.500 2.250 25 
77 " X 2.5 8 3.600 2.000 33 
78 II X 2.5 8 4.000 1.875 25 
79 II X 2.0 8 4.000 1.875 29 
80 II X 2.5 24 3.600 3.375 26 
81 II X 2.6 26 3.000 3.077 38 
82 II X 3.0 14 3.667 2.143 31 
83 " X 3.0 26 2.667 2.308 31 
84 II X 2.5 26 4.000 2.346 38 
85 II X 3.0 26 3.333 3.308 33 
86 1937 X 3.0 26 3.333 3.115 38 
87 II X 2.5 6 3.400 0.500 34 
88 II X 3.0 25 4.000 3.192 28 
89 II X 3.0 8 3.667 3.000 38 
90 II X 2.0 8 3.000 2.500 30 
91 II X 2.5 26 4.000 2.000 34 
92 II X 3.0 26 3.333 2.538 30 
93 II X 2.0 8 3.000 1.125 31 
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Table 78 (continued) 
( 1 )%- (2) (3) (4) (5) ( 6) (7) (8) 
Code Class Groups Units Sem. Avg. Avg. 
No. A B c H.S.Ma. Hrs. Q.P. Q..P • Person-
Coll. H.S. Co11. ality 
Ma. Ma. Ma. Rating 
94 1937 X 2.5 8 3.800 2.250 40 
95 II X 4.0 26 3.875 3.769 32 
96 II· X 3.5 26 3.875 3.154 35 
97 " ' X 3.0 8 3.333 0.875 33 
98 II X 4.0 26 3.250 2.308 30 
99 II X 3.0 8 3.667 2.750 39 
100 II X 3.0 26 3.333 2.346 36 
101 1938 X 3.0 26 3.333 2.346 30 
102 " X 3.0 26 4.000 3.270 35 
103 " X 4.0 8 3.000 0.500 25 
104 II X 3.0 8 2.333 2.250 27 
105 II X 4.0 26 4.000 3.000 38 
106 II X 3.0 26 4.000 3.423 37 
107 II X 3.0 26 3.333 2.769 32 
108 II X 3.0 26 3.667 2.538 28 
109 II X 3.0 26 4.000 2.577 36 
110 II X 2.0 8 3.000 2.250 20 
111 II X 3.0 8 3.667 1.875 35 
112 " X 3.0 26 4.000 3.692 25 
113 II X 3.0 26 3.667 3.577 29 
114 1939 X 3.0 8 3.000 3.000 32 
115 II X 3.0 8 4.000 3.250 35 
116 " X 2.0 8 3.000 2.000 37 
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Table 78 (continued) 
(1) (2) (3) ( 4) (5) ( 6) ( 7) (8) 
Code Class Groups Sem. Avg. Avg. 
No. A B c Units Hrs. Q.P. Q.P. Person-
H.S.Ma. Coll. H.S. Coll. ality 
Ma. · Ma. Ma. Rating 
117 1939 X 3.5 26 3.571 3.423 34 
118 " X 3.0 26 3.333 3.231 36 
119 (not assigned) 
120 " X 3.0 24 3.667 2.875 40 
121 II X 3.0 8 3.333 2.250 37 
122 II X 3.0 26 4.000 2.885 39 
123 II X 4.0 26 4.000 2.192 35 
124 II X 2.0 5 2.500 o.4oo 37 
125 II X 2.0 8 3.000 0.875 34 
126 II X 3.0 26 3.667 3.769 37 
127 II X 3.0 26 3.000 2.731 38 
128 194o X 4~0 s 3.250 1.875 40 
129 " X 3.0 26 4.000 3.192 4o 
130 II X 3.0 8 3.000 2.250 35 
131 II X 3.0 26 3.000 2.769 34 
132 II X ·3.0 8 3.667 2.000 36 
133 " X 4.0 26 3.750 3.308 37 
134 " X 3.0 8 3.333 2.375 38 
135 1941 X 3.0 8 3.667 1.625 37 
136 " X 3.0 14 3.333 1.571 28 
137 II X 4.0 20 4.000 3.850 36 
138 II X 3.0 8 3.667 3.125 39 
139 II X 4.0 20 4.000 3.350 35 
14o 1942 X 3.0 15 3.333 3.200 26 
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Table 78 (continued) 
(1) ( 2) ( 3) (4) ( 5) ( 6) ( 7) (8) 
Code Class Groups Units Sem. Avg. Avg. Person-
No. A B c H.S.Ma. Hrs. Q.P. Q.P. ality 
Coll. H.S. Coll. Rating 
Ma. Ma. Ma. 
141 1942 X 2.0 6 3.000 3.000 34 
142 II X 3.0 6 3.333 2.500 38 
143 II X 2.0 21 2.500 3.429 37 
144 II X 2.0 21 2.500 3.476 37 
145 II X 2.5 6 2.800 3.000 37 
146 II X 3.0 6 3.000 3.000 35 
147 II X 3.0 3 3.000 2.000 40 
148 II X 3.0 12 4.000 2.500 40 
149 II X 3.0 6 4.000 4.000 39 
150 II X 3.0 15 3.333 1.800 39 
151 II X 3.0 21 4.000 3.285 38 
152 II X 2.0 6 3.000 2.000 34 
153 II X 2.0 6 3.000 2.500 34 
154 II X 4.0 12 4.000 3.250 36 
155 1943 X 2.0 6 3.000 3.000 37 
156 II X 4.0 6 3.500 2 •. 000 34 
157 II X 2.0 6 3.500 2.000 30 
158 II X 3.0 6 4.000 1.500 38 
159 II X 3.0 6 2.000. 3.000 37 
160 II X 3.0 6 3.000 3.000 30 
161 II X 3.0 12 3.667 2.250 31 
162 " X 3.0 6 4.000 3.000 40 
163 II X 2.0 6 4.000 3.000 28 
164 II X 2.0 6 4.000 1.500 30 
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Table 78 (continued) 
(1) ( 2) (3) (4) (5) ( 6) ( 7) (8) 
Code Class Groups Units .Sem. Avg. Avg. Person-
No. A B c H,.S.Ma. Hrs, Q..P • Q.P. ality 
Coll. H.S. Coll. Rating 
Ma .• Ma. Ma. 
165 1944 X 4.0 21 3.875 3.000 36 
166 II X 2.0 3 2.500 1.000 36 
167 II X 3.0 6 2.667 2.000 30 
168 II X 3.0 21 4.000 2. 714 38 
169 II X 3.5 9 2.571 1.667 36 
170 II X 3.5 12 3.143 3.000 33 
171 II X 3.0 15 3.333 3.400 38 
172 1945 X 3.0 9 3.333 2.333 35 
173 II X 3.0 18 3.000 2.667 36 
174 II X 3.0 9 3.333 2.333 35 
175 1946 X 3.0 18 3.333 2.833 34 
176 1947 X 4.0 18 2.875 3.000 35 
177 II X 3.0 9 3.667 3.000 34 
178 II X 2.0 9 ;?.500 2.667 37 
179 II X *** 19.5 *** 3.077 30 
180 1948 X 3.0 6 4.000 3.000 38 
181 II X 3.0 18 3.333 2.833 38 
182 " X 4.0 18 3.000 3.167 35 
183 II X 3.0 18 3.833 3.167 37 
184 1950 X 3.5 18 3.714 3.333 36 
185 II X 4.0 16 2.250 2.333 4o 
186 1951 X 2.0 9 3.500 2.000 31 
187 II X 3.5 9 2.000. 0,667 34 
188 II X 4.0 15 3.750 2.800 37 
*** High School transcript missing 
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Table 78 (continued) 
(1) ( 2) (3) ( 4) ( 5) ( 6) (7) (~) 
Code Class Groups Units Sem. Avg. Avg. Person-
No. A B c H.S.Ma. Hrs. Q..P • Q..P. al1ty 
Coll. H.S. Coll. Rating 
Ma. Ma. Ma. 
189 1951 X 3.5 18 2.571 3.333 40 
190 11 X 4.0 18 2.750 3.000 30 
191 II X 3.0 18 2.667 3.833 32 
192 11 X 3.0 18 2.667 2.833 26 
193 11 X 3.0 18 4.000 , 3.000 40 
194 " X 3.5 9 3.428 1.333 32 
195 " X 4.0 18 3~875 3.833 35 
196 1952 X 3.5 15 4.000 2.800 38 
197 11 X 3.0 18 3.667 2.853 38 
198 11 X 3.0 9 3.667 3.667 35 
199 11 X 4.0 18 3.375 2.667 30 
200- II X 3.5 18 3.000 3.667 34 
201 11 X 3.0 9 4.000 1.667 35 
202 " X 4.0 18 3.750 3.167 30 
203 " X 3.5 9 2.714 2.667 35 
204 (not assigned) 
205 II X *** 18 *** 3.500 40 
206 II X 4.0 9 2.500 1.000 29 
207 1944 X 3.0 3 3.000 2.000 34 
208 1947 X 2.5 3 3.200 4.000 40 
209 II X 3.0 3 3.667 2.000 40 
210 1948 X 3.0. 3 3.000 3.000 33 
211 1949 X 2.0 6 2.000 o.ooo 27 
212 II X 4.0 3 3.000 2.000 33 
*** High School transcript missing 
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Table 78 (continued) 
(1) (2) ( 3) (4) ( 5) ( 6) ( 7) (IS) 
Code Class Groups Units Sem. Avg. Avg. Person-
No. A B c H.S.Ma. Hrs. Q.P. Q,P • ality 
Coll. H.S. Coll. Rating 
Ma. Ma. Ma. 
213 (not assigned) 
214 1953 X 4.0 18 3.000 3.333 40 
215 II X 2.5 9 2.600 3.333 25 
216 " X 4.0 15 3.000 2.600 35 
-
217 II X 4.0 15 3.500 3.000 37 
218 II X 4.0 18 3.250 3.500 40 
219 " X 4.0 18 3.250 4.000 40 
220 II X 4.0 15 2.500 2.800 29 
221 II• X 4.0 18 1.500 3.333 35 
222 II X 3.0 18 2.167 3.500 38 
223 tl X 3.0 9 3.000 2.333 35 
224 II X 2.0 18 2.000 3.333 33 
225 II X 4.0 18 4.000 3.833 34 
226 1933 X 3.0 3 3.333 2.000 32 
227 1934 X 3.0 12 3.333 1.754 33 
228 II X 5.0 18 3.800 2.333 39 
229 II X 3.0 8 2.333 1.375 23 
230 1935 X 3.0 14 3.000 2.000 36 
231 II X 4.0 6 4.000 4.000 39 
232 II X 3.0 8 3.000 2.000 28 
233 II X 2.0 6 3.500 0.500 29 
234 II X 2.0 6 3.000 0.500 30 
235 II X 3.0 8 3.333 2.000 34 
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Table 78 (continued) 
(1) (2) ( 3) (4) ( 5) ( 6) ( 7) (8) 
Code Class Groups Units Sem. Avg. Avg. Person-
No. A B c H.S.Ma. Hrs. Q..P. Q.P. ality 
Coll. H.S. Coll. Rating 
Ma. Ma. Na. 
236 1936 X 3.0 6 4.000 3.000 34 
237 " X 2.0 9 3.000 1.667 30 
238 " X 1.0 6 3.000 1.000 34 
239 1937 X· 2.0 6 4.00 4.00 34 
240 " X 3.5 6 3.000 2.000 30 
241 " X 3.0 6 4.000 3.500 33 
242 1938 X 2.0 3 4.000 . 3.000 31 
243 " X 4.5 3 2.900 1.000 20 
244 1939 X 2.0 6 3.000 o.ooo 39 
245 " X 2.0 6 2.000 o.ooo 34 
246 " X iH!* 6 *** 1.500 ** 
247 " X 2.5 14 3.600 3.143 4o 
248 " X 4.0 4.000 40 
249 1940 X 2.0 3 3.500 1.000 36 
250 " X 4.0 6 3.000 0.500 34 
251 " X 3.0 14 2.667 1.928 27 
252 " X 4.0 15 4.000 3.600 35 
253 " X 4.0 6 2.500 1.000 29 
254 It X 4.0 6 3.750 1.500 32 
255 " X 4.0 6 3.750 3.500 31 
256 " X 3.5 14 3.000 3.143 34 
257 1942 X 2.0 6 3.500 1.500 36 
258 " X 4.0 3 3.500 2.000 36 
259 " X -* 6 *** 2.000 34 
*** High School Transcript missing; --College record mislaid 
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Table 78 (continued) 
(1) (2) ( 3) ( 4) ( 5) ('6) (7) (8) 
Code Class Groups Units Sem. Avg. Avg. Person-
No. A B c H.S.Ma. Hrs. Q..P • Q.,P • a11ty 
Coll. H.S. Coll. Rating 
Ma. Ma. ~!a. 
260 1942 X 2.0 12 3.500 2.500 35 
261 II X 2.0 12 4.000 2.000 34 
262 II X 3.0 12 2.667 2.333 28 
263 II X 4.0 12 3.750 3.750 35 
264 1943 X 3.5 12 3.429 2.750 33 
265 II X 3.0 12 2.500 3.750 24 
266 II X 2.0 12 2.500 0.500 31 
267 II X 3.0 12 4.000 2.500 40 
268 1944 X 2.0 3 4.000 2.000 36 
269 II X 3.0 3 3.333 1.000 .37 
270 II X 2.0 3 2.500 o.ooo 27 
271 II X 3.0 3 2.333 1.000 28 
272 11 X 3.0 3 3.500 o.ooo 28 
273 11 X 4.0 3 3.000 2.000 33 
274 11 X 2.5 3 3.400 o.ooo 37 
275 11 X 3.0 3 2.667 1.000 34 
276 11 X 4.0 9 3.259 3.000 31 
277 11 X 2.0 3 1.500 2.000 32 
278, 11 X 3.0 3 2.333 o.ooo 33 
279 II X 3.0 15 4.000 3.600 40 
280 1946 X 3.0 3 3.000 2.000 39 
281 11 X 3.0 3 4.000 4.000 37 
282 11 X 4.5 3 4.000 4.000 37 
283 II X 3.5 9 2.857 2.000 26 
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Table 78 (continued) 
( 1) (2) ( 3) ( 4) (5) ( 6) (7) (8) 
Code Class Groups Units Sem. Avg. Avg. Person-
No. A B c H.S.Ma. Hrs. Q.P. Q.P • ality 
Coll. . a .. s •. Coll. Rating 
Ma. Ma. Ma. 
284 1948 X 4.0 3.750 40 
285 1949 X 3.0 9 3.667 1.333 34 
286 II X 2.0 9 3.000 2.000 28 
287 II X 4.0 9 3.125 3.333 36 
288 1950 X 4.0 15 3.750 3.800 27 
289 " . X 3.0 9 4.000 3.667 39 
290 II X 3.5 6 3.571 3.000 39 
291 II X 3.5 9 2.571 3 .• 333 33 
292 II X 3.0 3.500 36 
293 II X 3.5 2.875 25 
294 " X 
-· 
3 
*** 
1.000 ** 
295 II X 3.0 3 3.333 2.000 31 
296 1951 X 4.0 6 3.250 3.000 34 
297 II X 3.0 2.333 ** 
298 II X *** 9 *** 3.000 ** 
299 II X 3.5 9 3.571 2.333 37 
300 II X 4.0 15 3.500 3.000 30 
301 II X 2.5 3.400 34 
302 II X 4.5 9 3.111 1.333 35 
303 II X 3.0 15 2.333 2.750 26 
304 1953 X 4.0 9 3.500 2.333 37 
305 " X 4.0 15 2.750 2.800 29 
306 II X 3.0 9 3.333 0.667 31 
***High School records missing; -- College records mislaid 
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Table 78 (continued) 
(1) ( 2) (3) ( 4) ( 5) ( 6) ( 7) {8) 
Code Class Groups Units Sem. Avg. Avg. Person-
No. A B c H.S.Ma. Hrs. ';l..P. A.P. al~ty 
Coll. H.S~. Coll. Rating 
Ma. Ma. Ma. 
307 1953 X 2.0 9 3.000 1.000 34 
308 II X 4.0 6 4.000 1.500 31 
309 " X 5.5 9 2.818 4.000 32 
310 II X 2.0 9 2.500 1.667 30 
311 II X 3.0 9 3.667 3.333 36 
312 1928 X 2.0 6 3.000 2.000 28 
313 II X 3.0 6 2.667 2.000 30 
314 1936 X 2.5 6 4.000 3.333 25 
315 1937 X 3.5 8 3.143 3.500 30 
316 1952 X 3.5 12 2.714 1.500 21 
317 II X 4.0 15 3.000 3.400 34 
318 II X 3.5 9 2.714 2.667 37 
319 II X 2.0 9 2.000 0.667 25 
320 1928 X 2.0 3 4.000 3.000 36 
321 1930 X 3.0 6 3.667 2.500 35 
322 II X 2.0 6 2.500 3.500 38 
323 1952 X 4.0 9 3.250 0.667 30 
Symbol 
Group A 
croup B 
Group C 
A-1 
A-2 
B-1 
B-2 
C-1 
C-2 
M(qm,B,l) 
M(qs,A,2) 
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Symbols Used in This Thesis 
Meaning 
The students in the classes of 1928 through 1953 
at the State Teachers College in Worcester who 
chose mathematics as their freshman elective and 
were graduated as mathematics majors. 
The students in the classes of 1928 through 1953 
at ·the State Teachers College in Worcester who 
chose mathematics as their freshman elective but 
later changed their minds and was graduated as 
majors in some field other than mathematics. 
The students in the classes of 1928 through 1953 
at the State Teachers College in Worcester who 
chose mathematics as their freshman elective but 
who left college before graduation. 
Those in group A in the classes of 1928 through 
1940 
Those in group B in the classes of 1941 through 
l953 
Those in group B in the classes of 1928 through 
1940 
Those in group B in the classes of 1941 through 
1953 
Those in group C in the classes of 1928 through 
1940 
'l'hose in group C in the classes of 1941 through 
1953 
The mean of the table of quality points in mathematics 
for group B-1 taken from their high school recors. 
The mean of the table of quality points in science 
for group A-2 taken from their high school records. 
R(M,pr,A,l,2) The ratio between the difference of the means 
of the personality ratings of groups A-1 and A-2 
and the probable error of that difference. (Critical 
ratio) 
Symbol 
R (M,qm 1 A1 1 1 2) 
r {qm 1 qcm,A,l) 
R(M,qs 1 B1 1 1 2) 
R(M,um 1 A1 1 1 2) 
R {M 1 urn 1 Tot. ,1, 2) 
R(M 1 us 1 A1 1 1 2) 
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Meaning 
'1'he ratio between the means of the quality 
points in high school mathematics for groups 
A-1 and A-2 and the probable error of that 
difference (Critical ratio). 
The correlation between the quality points 
in high school mathematics and 'college 
mathematics for group A-1. 
The ratio between the means of the quality 
points in high school science for groups B-1 
and B-2 and the probable error of that difference 
(Grit ical ratio) , 
The ratio between the means of units of high 
school mathematics for groups A-1 and A-2 and 
the probable error of that difference (Critical 
ratio). 
'fhe ratio between the means of units of high 
school mathematics for the entire survey group 
in the first period, classes of 1928 through 
1940, and in the second period, classes of 1941 
through 19531 and the probable error of that difference (vritical ratio). 
The ratio between the means of units of high 
school science for groups A-1 and A-2 and the 
probable error of that difference (Critical 
ratio •. 
Exnioi t A ~J .. ·-~u . mnTWUI"UlJ m·:::~-::r«l.-..JUJ:Jn~ 276 a 
U E PA R TrviE N T OF E DUC ATION 
H igh School Record of App!icr..nt for Admission to o. Stare T eachers College and the Massachusetts School of Art 
I, the principal (or other officer) , of t.~e • • 0 •• ••• • 0. 0 ••• • 0 . 0 0 .. .. . ... . ..... 0 •• 0 ••• • ••• • • •• 0 •• • • • • • •• ••• ••• • • • School 
• 0 • • ••••••••••• • 0 ••••••••••• 0 • •••••••• • • • • • •• 0 • ' hereby certify that ••• • ••••••••• 0 ••• • 0 • • ••••••• • • • • • •• • • •• 0 0 ••••••• 
(Town or City and StJle) 
•••• 0 ••• • •• ••• • • • • •• • • • •• •• • • • ••• •• 0 •••• • • •• ••• ••• • 0 • • 0 •• • • , all applicant for admission to the State Teachers College 
(P ost OJTicc address) 
• ••• • •• ••• ••• • • • 0 • •• • • •• • • • •• 0. 0 • • 0 ••••• • ••• • •• • is of good moral characrer an d has studied the following subjects 
will be 
' 
docs not rank 
t he periods indicated, and wa5 graduated on 
~uaring or college preparatory class. 
(Date) . ... .. . . ....... . . . .. . ..... . .. . . , and ranks in the upper quarter of the 
D ATA, TO DE .E:\TLRED AT HI GH 
.SUBJECT U~lTS I I NO. or I Acc:-:r u;.o \EAll' W£.EI..S PERIODS FOR \\"JIHS CVIIl- PI:R 
CiR...\D&,;A CIO~ STI;DU!:O PLLTW \Ul I. 
lSH I II 
II 
II 
~---------.- --11 ~ STUDIES ll 
I II 
I II 
I II 
I II 
CE I II 
I II 
I II 
I il 
I II 
I II 
[GN LANGUAGE 
I II 
I II 
I II 
I -if 
'· I II 
I II 
I n 
IMATICS 
I II 
I II 
pRCIAL SUBJ ECTS I II 
I 
I II 
I II 
I II 
I II 
'Nb PRACTICAL ARTS I II [ II 
I n 
I IJ 
CAL EDUCATION II 
I II 
~EJECTS ACCEPTED! II 
ft GRADUATION I fl 
I II 
I II 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I i 
I 1 I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
1 Gh·e ~rJ.• lc in lett<t'l" Th~ a rtiticate g;adc is .. ...... .. ... .. ... .. . . 
2 T•• be entert-d a t Teocher; Colle~c. 
-
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
f 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
SCHOOL 
I ! REMARKS CJL.\l}£S. CN1TS 
BY 
CERT. 
II II 
II II 
II II 
II II 
II II 
II II 
II II 
II II 
II II 
II II 
II II 
II II 
II II 
II II 
II II 
II II 
II II 
II li 
II II 
n II 
II II 
!I --II 
II II 
II II 
II II 
II II 
il II 
II II 
II II 
il II 
II II 
II II 
II II 
II II 
. II 
II II 
11 II 
II II 
li II 
II II 
T he p3s.~in~ grade is .. . .. ... .. . .... . .... 
I 
! 
Date • • • • • • • • • • • • • • • • • • • • • • • • • 0 • •••• • ••••• • 19 . . ·-- ( Sign:~ture) . .. ....... . ........ . .. • • • • • • • • • • 0 • • • 0. 0 Princi,al (or otllu officer) of Hith School. 
OVER 
RATINGS OF PERSONAL CHARACTERISTICS 
The principal of the high school last attended by the candidate, with the assistance of his teaching ata1f, is requC$ted to 
make a careful analysis of the personal characteristics of the candidate, to fill out this form, and to send it, together with 
tl1e school record, by mail, directly to the president of the teachers college which the candidate wishes to enter. 
To the President of the State Teachers College at ........ • ............ ... ..... . ... . .. . ...... ... . ... .. .. . · · · · · · · · · · · · 
I herel>y present for your consideration a statement concerning 
who is a candidate for admission to your college. 
BASIS POR JUDGMENT. RATINGS. Underscore: Excellent, 
I. Appearance, Excellent. 
II. Poise, . . . . . . Excellent. 
III. Traits and habits: 
(a) Initative, Excellent. 
(b) Dependability, Excellent. 
(c) Industry, . Excellent. 
(d) Cooperation, Excellent. 
(e) D isposition, Excellent. 
IV. Q uality of voice, . Excellent. 
v. Power of expression: 
(a) Oral, Excellent. 
(b) Written, Excellent. 
VI. Health: 
Name 
Good, Fair, or Poor 
Good. Fair. Poor. 
Good. Fair • Poor. 
Good. Fair. Poor. 
Good. Fair. Poor. 
Good. Fair. Poor. 
Good. Fair. Poor. 
Good. Fair. Poor. 
Good. Fair. Poor. 
Good. Fair. Poor. 
Good. Fair. Poor. 
• • 0 ••• 0 • • 0 •• • 0 ••• • •••• 0 ••••••••••• 0 ••••• 0 • ••••••••• •• ••••••••• • 0 • • •• 0 0 •• 0 •• • •••••••••••••• • ••• • •• •• •• •• •• •• • 
State any physical handicaps ............... ........... . .... ....... · .......... .... . . ... .. . . . . ....... .. . .... . . . . 
• • • • • • •• • • • • 0 . 0 • ••• • ••• • • 0 • • •••• • • 0 0 ••• 0. 0 •••••• 0 ••••••••••• 0 •• 0 0 •• • • ••••••••••••••• • 0 •••••••••• • ••••••••••• 
Vll. Further statements which will indicate the character of the candidate and any apecial qualifications for tnching ah 
be entered here. 
Do you recommend this student as a candidate for the teaching profession? Yes ...... No ...... . 
Comments ............. .. .. .. ............. . ..... · · · · · · · · · · · · · · · · · · · · · · · · · · · .. · ·. · · ....... • . · · · · · · · · · · .. · · · . .... . · . .. . 
• • 0 • ••• •••••••• ••• 0 •• • 0 • • 0. 0 •••••••• ••• •••••••••••••• 0 . 0. 0 •••••••••••• 0 0 •• 0 •••••••••••• • ••••• 0 . 0 •• ••••• ••• • •• • •••••• 
0 ••••••• 0. 0 . 0 • • • • 0 •••••••••• 0 •• 0 •• - 0 •• 0 ••• • ••• 0 0 ••••••• 0. 0 ••••••••••••••••• • •••••••••• 0 0. 0 • • 0 •••• 0 •••••• 0 •••••• 0 • ••• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P rinci 
...... .... .............. . ......... High 
. ...... . ....... . ............. .. .. . ......... , 19 
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•~d~ ~umeer _________ Class of _______ Group 
I 
--,----, 
Units weeka oflmpleted.l. per./weeki I'Jrade 
eeneral S~ien•e 
· Bioh · · ---+------- -- ·--·--l-··--+-----
·--:ao"t¥nf'----. ----·-----+-· ------+---
- - ·-+·----~-~-~--~··t---· +---==-=-==--
. Zeoloi!:"V' --------· I --1--~-~= 
ehemiSlry ; . r--~P~h=y~ei~o~~~-----------~~~ .. -----------+-------~~-.-.. -.. ~-~4-_-__ -. -----
Total science 1 I 
i 
I Algebra 
I 
eoll.Rev,Hatk I 
- 1'riee~l!1E1~V:;:;..__ __ r- · · 
! Tetal mathematics 
r '! ... " 
Ap:pear&nfe !'! !} F ~ 
Poie~ s G F 1l • 
Evidence of 
initiativ• s G F :P 
I 
Q,uality of voice s G 1 p 
Pt>WEr 11f oraJ. exp, s G 11' p 
" " writ ten " s G F p 
Dependability & G F p 
Industry s G F p 
Co-operation s G F p 
Dispeei tion s G F p 
D9 you believe the candidate qualified to pursue successfully a 
c.eurse in a normal sch•ol (teachers college)? y N 
' J 
Name 
Preparatory School 
Parent's Name 
DEPARTMENT 
"'"' ... 
STATE TEACHERS COLLEGE, WORCESTER, MASS, 
Address 
Entered 
Address 
1!1 19 
FIRST YEAR SECOND YEAR 
to 19 to 19 
w.."l-1 eo .. , 1w.m1 """I""· l'eriads No, Ptriodl llolll "'"' I Wa~ks I lh~l ... l'erllldl C..no I""" 1-1 !oo. MD. Parilds Houn to•"' ... 
Date of Birth----
Age at Entrance Yrs. Mos. 
Curriculum Graduated 
Occupation 
19 19 
THIRD YEAR FOURTH YEAR 
to 19 
=IQ'ade Cmono 1"" .. 1 S.dtl ""· Nu. Periods lllw1 ~:uu .. lw.'"l-1 eo ... No. Period~ No. 
to 19 
Woob 1""" I""" Plriadl K0111 
.......... 
~ 
~ 
'"""" o-1-"-
cT 
Q 
__ Art I Art. 1 I I I I I I II I I I I I I II I I I I ! I II · t--+---if-+-4---
Adj. & 
M. H. 
Education & psych()logy 1 -+- 1 1 11 I I I I II +--
-+-+-+--+--+--
Sp. Sp. Sp. Sp. 
____ E.nglish -~~~~age___ -·-r co_mJl, j -t ·tit·t-t·· -t-··· ---·+-+--+ II l-~+-·-+-+-+-+-+-+-+--f--+--1f--f---· 
French 
Prin. I I I N. A. 
Geography 
World World u.s. Gov. 
History & social_sc:!ei1cl!+- 11 1 1 1 1 1 1 11 1 1 1 1 1 1 II 1 I I I i I i 
Handwriting Hand. 
Literature Amer. E.!!B,_ 
Music 
"' 
--:1 Physical education 
v• 
Rep~ated sub,,ect~ . I I I I I I I ~Phy. s.l I rY· s.l I I ~ Pr~cti~e teac~in~ I II I I I I I I I Q 
Grade APPOINTMENTS 
Date 
WliiiSIMart Wlib Mart ween Mart Week sMart Weeki1Mark WeUs1Mark w .. ll, Mark 
'01 
larship 
lling ability 
asional fitness 
SCHOOL ACTIVITIES 
'ARTMENT I POSITION I DATES I POINTS 
Name: ~Na -~------ --------------- 1.! . 
. , .. :"·• ttw:r.. 
Married name: 
-----------
Address 
WtTHEliiATI&-' 
st S<>m. :>nd Smn 
First_year Gr. I S.H. I Gr. s.H. 
' 
I I I 
~~nd :vear 
-
" 
. 
I 
i 
' 
I I I 
i i 
~g. :l!e1J.I: ----- I I ~ I l I ! J i 
I I ! 
' 
; 
' I l I 
F~UI"th year 
I I I 
' 
I i I 
! I I ! TOTALS: I 
' I 
i 
' 
' I I 
En'-e»ed '·! .s.'itD. 
G:woadua»d 
T<>leohone 
RELATED St;BJECTS 
1/lt.Sem 
Firat vear I Gr. S.H. 
i 
i 
I 
Second vear 
Third vear 
I 
Feurth vear -r 
! 
I 
I 
CataJ.o": 
Age at 
GradL.a"bion 
Majors: 
2nd.Sem 
I Gr. S.H. 
I 
' 
' 
1 
I ! I l 
\;J 
.,.. 
..... 
o' 
..... 
c+ 
t:J 
ro 
...:] 
()) 
p,. 
-Exhibit E 
Dear Graduate: 
EDMUND C. OSBORNE 
STATI! TEACHERS COLLECill! 
WORCESTER 2, MASSACHUSETTS 
August 17, 1954 
276 e 
As you are no doubt aware, the great bulge in our school 
population has just about reached our secondary schools. This 
means that we must do everything possible to train mQr~ and better 
teachers for our junior and senior high schools. With this 
thought in mind, I am making a study of all the members of the 
classes of 1928 through 1953 of Worcester State Teachers College 
who chose mathematics as their freshman elective. You are a 
member of this select company. As a matter of fact there are 
only 320 of you in these 26 classes. It would help me and through 
me tt would help the college, if you would fill out the enclosed 
self-addressed post-card and send it back to me. 
Those of you who did teach mathematics at the junior 
or senior high school level can help still more by giving us 
the fruits of your experience. If you are in this group I 
would like to have the opportunity to talk to you for fifteen 
minutes about such things as these: the sort of teaching you 
did; how adequate you felt your preparation to be; suggestions 
you might care to make for improving our curriculum; etc. 
This brief interview would be arranged to suit your convenience 
some time in tho early fall. 
If you are a member of this group but for some 
reason, such as distance from Worcester, an interview is not 
feasible, I would appreciate the privilege of sending you a 
questionnaire to fill out and return to me. I promise you 
that this will not take more than fifteen minutes of your time. 
Your co-operation in this matter will help your alma 
mater to do a better job of preparing teachers for the big 
task which lies ahead. 
Sincerely, 
Exhibit F 
.. 
How many years did you teach mathematics at the junior 
high school level (grades 7,8,9)? years. 
How many years did you teach mathematics at the senior 
high school level (grades 10,11,12)? years. 
May I arrange a brief interview as explained in the 
e.cc0111panying letter? Yes No __ _ 
If an interview is not feasible, would you be willing 
to fill out a more complete form, if it were sent to 
you? Yea . No ---
Signed ________________________________ _ 
276 f 
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"G;xhibit G 
EDMUND C. OSBORNE 
STATE TEACHERS COLLEGE 
WORCESTER .2. MA88ACHUS.TTS 
276 g 
November 26, 1954 
Dear Graduate: ... 
On August 17, 1954 I sent you a letter requesting 
that you send me certain information concerning your 
experience as a teacher of mathematics. The informa-
tion was to be put on a self-addressed post card which 
accompanied the letter. We have not received your 
post card, but we do want ~our answer, too. To have a 
valid result to this study we should have all these 
cards filled out and returned. Therefore I am sending 
you another card just like the first. Please fill it 
out before it gets lost and put it in the mail. It 
will not take one minute of your time, but it will help 
us a great deal. 
The interview mentioned on the card is for those 
who did teach mathematics and who live in or near Wor-
cester so that I can come to them for the interview. 
Those who did not teach mathematics need only 
fill out the card, and that is all there is to it! 
Whichever group you belong to, I thank you for 
your co-operation. 
Sincerely, 
Exhibit H 
Dear Graduate : 
EDMUND C. OSBORNE 
STATE TEACHERS COLLEGE 
WORCESTER 2 . MASSACHUSETTS 
June 25 , 1955 
At long last I am going to avail myself of your 
276 :0 
promise to fill out a questionnaire for me. You may 
recall that almost a year ago you filled out a post 
card questionnaire and at that time you indicated 
your wil l ingness to fill out a longer questionnaire 
provided it would take no more than fifteen minutes 
of your time . Well, here it is and I feel certain 
that you can complete it in much less than the 
suggested time if you will sit righ1 down now and 
fill it in before you lay it aside and forget it. 
This is a poor time to send out such a request , 
right at the end of the school year , but I hope it 
will catch most of you before you take off for the 
mountains or the seashore . 
Again I thank you for your co-operation and 
assure you that all of your answers will be held in 
strict confidence and will never be used in any way 
that might bring discredit to you personally. 
Sincerely , 
~c~. 
Edmund C. Osborne 
_ Exhibit I (page 1.) 276 j,. 
E. C. Osborne 
QUESTIONNAIRE 
Name 
What year did you graduate from W.S.T.C.? 
What were your 'majors' at the time of graduation? 
Do you have any degree beyond the B.S. in Ed.? 
I 
Yes No 
--
. If yes, where and when received? ______________ , __________ __ 
Majoring in what field(s) ________________________________ __ 
How soon after you graduated did you start to teach? 
That same fall 
Th~ next spring 
'I!he next fall 
If · none of these, indicate pow many months after gradua. 
tion you started your teaching 
Directions: Rate each course in mathematics, which you studied 
at w.s.T.c., by using the numbers 1,2,3,4, and 5 to mean (1) 
of no help at all to me in my teaching of secondary mathematics, 
(2) of little help, (3) of some help, (4) of considerable help, 
(5) exceedingly helpful. 
College Algebra • 
• • • • • • . . • • • • • • 
Solid Geometry . . . . . . . ' . . . . . . . . . 
Trigonometry 
• • • • • • • • • • • • • • • • • • 
Analytic Geometry • • . . • • . . . . . • • • • • 
Differential Calculus • • • 
• • • • • . . . . . . 
Integral Calculus • • • • • . . . . . . . • • 
Methods of teaching secondary mathematics • • • • 
History of mathematics • • • • • • • • • • • • • 
Introduction to mathematical .analysis • • • • • • 
Calculus (Jr.Sec.,lst.semester classes of 1941-53) .. 
Exhibit I (page 2.) 
27o j 
Indicate by checking, in as many spaces as are appropriate, 
the subjects, the grade level, and the number of years of 
your teaching experience:-
Number of years 
Sub.iect Grade 1 21 3 l i 4 1 5 6 or more 
Arithemetic 7 1 l 
' 
8 I 
9 ! 
10 
11 
12 t 
Elementary I 
Algebra 7 I 
8 i 
. I . I 9 ( i 
. I l 10 j 
11 l 
12 
Plane 
Geometry 7 
8 
9 I 
10 
11 
12 
Trigonometry 7 
8 
. 
9 
10 
11 
12 
Exhibit I (page 3.) 276 k 
Subject Grade 1 2 3 4 5 6 or more 
Solid 
Geometry 7 
8 I 
9 
10 
i 11 ! 
l 
12 l I 
Other mathematics courses. (Indicate the name of the course, 
the grade level and the num.ber of years taught. For example-
Shop mathematics, grade 9, 5 years) 
If you taught several mathematics courses at various grade 
levels, please be sure that you have checked in all the 
appropriate spaces. 
Express your opinions concerning courses that you did not 
have at w.s.T.c. with respect to the help such courses 
might have provided in your teaching. Use the numbers 1,2,3, 
4 and 5 to mean (1) of no help at all, (2) of little help, 
(3) of some help, (4) of considerable help, (5) exceedingly 
helpful. 
Trigonometry 
• • • • • • • • • • • • • • • • • • 
Analytic Geometry . . . . . . . ., . . . . . . . 
Differential Calculus • • • • • • • • • • • • • 
Integral Calculus 
• • • • • • • • • • • • • • • 
Methods of teaching secondary mathematics • • • 
History of mathematics • • • • • • • • • • • • • 
- Exh ibit I (pag e 4.) 276 1 ~ 'I.. 
When you began your teaching how well prepared did you consider 
yourself to be? Use the numbers 1,2,3,4 and 5 to mean (1) 
poorly prepared, (2) below average in preparation, (3) average 
in preparation, (4) above average, (5) very well prepared. 
At the junior high school level • • • • • • • • • • 
At the senior high school level 
• • • • • • • • • • 
In the light of your experience, how would you allocate the 
120 semester hours required for graduation among the three 
general areas; 
General education (cultural) ••••• 
Methods, psychology, tests and measure-
ments,· philosophy of education, etc •• 
Content material courses in major and 
minor fields • • • • • • • • • • • • • 
semester hours 
semester hours 
semester hours 
(Note: ,Any information which I receive as a result of my 
correspondence with the person whom you name in answer to 
this final question will be held in strict confidence and 
any reported results will not be connected with you by name) 
To whom may I write to get an expression of opinion concerning 
your qualifications for teaching during your first year of 
teaching? Name 
Title 
Address 
.... 
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